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฀A ฀t฀h฀e฀s฀i฀s ฀s฀u฀b฀m฀i฀t฀t฀e฀d ฀i฀n ฀p฀a฀r฀t฀i฀a฀l ฀f฀u฀l฀f฀i฀l฀m฀e฀n฀t ฀o฀f ฀t฀h฀e
฀r฀e฀q฀u฀i฀r฀e฀m฀e฀n฀t฀s ฀o฀f ฀t฀h฀e ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y ฀o฀f ฀G฀r฀e฀e฀n฀w฀i฀c฀h
฀f฀o฀r ฀t฀h฀e ฀D฀e฀g฀r฀e฀e ฀o฀f ฀D฀o฀c฀t฀o฀r ฀o฀f ฀P฀h฀i฀l฀o฀s฀o฀p฀h฀y
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, FHUWLI\ WKDW WKLV ZRUN KDV QRW EHHQ DFFHSWHG LQ VXEVWDQFH IRU DQ\ GHJUHH DQG LV QRW
FRQFXUUHQWO\ EHLQJ VXEPLWWHG IRU DQ\ GHJUHH RWKHU WKDQ WKDW RI 'RFWRU RI 3KLORVRSK\ 3K'
EHLQJ VWXGLHG DW WKH 8QLYHUVLW\ RI *UHHQZLFK , DOVR GHFODUH WKDW WKLV ZRUN LV WKH UHVXOW RI
P\ RZQ LQYHVWLJDWLRQV H[FHSW ZKHUH RWKHUZLVH LGHQWLILHG E\ UHIHUHQFHV DQG WKDW , KDYH QRW
SODJLDULVHG WKH ZRUN RI RWKHUV
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฀I ฀s฀i฀n฀c฀e฀r฀e฀l฀y ฀w฀i฀s฀h ฀t฀o ฀e฀x฀p฀r฀e฀s฀s ฀m฀y ฀s฀p฀e฀c฀i฀a฀l ฀g฀r฀a฀t฀i฀t฀u฀d฀e ฀t฀o ฀m฀y ฀s฀u฀p฀e฀r฀v฀i฀s฀o฀r ฀D฀r฀. ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀.
฀H฀i฀s ฀a฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀i฀s ฀p฀r฀o฀f฀e฀s฀s฀i฀o฀n฀a฀l ฀a฀n฀d ฀h฀i฀s ฀s฀u฀p฀p฀o฀r฀t ฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀m฀y ฀P฀h฀D ฀w฀a฀s ฀a
฀p฀h฀e฀n฀o฀m฀e฀n฀o฀n฀. ฀D฀r฀. ฀P฀a฀n฀o฀s ฀h฀a฀s ฀b฀e฀e฀n ฀s฀u฀p฀p฀o฀r฀t฀i฀v฀e ฀a฀n฀d ฀h฀a฀s ฀g฀i฀v฀e฀n ฀m฀e ฀f฀r฀e฀e฀d฀o฀m฀t฀o ฀p฀u฀r฀s฀u฀e ฀v฀a฀r฀i฀o฀u฀s
฀p฀r฀o฀j฀e฀c฀t฀s ฀w฀i฀t฀h฀o฀u฀t ฀o฀b฀j฀e฀c฀t฀i฀o฀n฀, ฀a฀l฀s฀o ฀p฀r฀o฀v฀i฀d฀e ฀i฀n฀s฀i฀g฀h฀t฀f฀u฀l ฀d฀i฀s฀c฀u฀s฀s฀i฀o฀n ฀a฀b฀o฀u฀t ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀. ฀I ฀h฀a฀d ฀t฀h฀e
฀p฀r฀i฀v฀i฀l฀e฀g฀e ฀a฀n฀d ฀t฀h฀e ฀o฀p฀p฀o฀r฀t฀u฀n฀i฀t฀y ฀t฀o ฀m฀e฀e฀t ฀a ฀r฀e฀a฀l ฀l฀e฀c฀t฀u฀r฀e฀r ฀a฀n฀d ฀a ฀g฀r฀e฀a฀t ฀m฀a฀n฀. ฀I ฀a฀m ฀a฀l฀s฀o ฀g฀r฀a฀t฀e฀f฀u฀l ฀t฀o
฀m฀y ฀s฀e฀c฀o฀n฀d ฀s฀u฀p฀e฀r฀v฀i฀s฀o฀r ฀P฀r฀o฀f฀e฀s฀s฀o฀r ฀P฀r฀e฀d฀r฀a฀g ฀R฀a฀p฀a฀j฀i฀c ฀f฀o฀r ฀h฀i฀s ฀s฀c฀i฀e฀n฀t฀i฀f฀i฀c ฀a฀d฀v฀i฀c฀e ฀a฀n฀d ฀k฀n฀o฀w฀l฀e฀d฀g฀e
฀a฀n฀d ฀m฀a฀i฀n฀l฀y ฀i฀n฀s฀i฀g฀h฀t฀f฀u฀l ฀d฀i฀s฀c฀u฀s฀s฀i฀o฀n฀s ฀a฀n฀d ฀s฀u฀g฀g฀e฀s฀t฀i฀o฀n฀s฀. ฀H฀e ฀w฀a฀s ฀i฀n฀s฀t฀r฀u฀m฀e฀n฀t฀a฀l ฀i฀n ฀h฀e฀l฀p฀i฀n฀g ฀m฀e
฀c฀r฀a฀n฀k ฀o฀u฀t ฀t฀h฀i฀s ฀t฀h฀e฀s฀i฀s฀. ฀I ฀w฀o฀u฀l฀d ฀l฀i฀k฀e ฀t฀o ฀t฀h฀a฀n฀k ฀D฀r ฀S฀t฀e฀v฀e ฀W฀o฀o฀d฀h฀e฀a฀d฀, ฀D฀i฀r฀e฀c฀t฀o฀r ฀o฀f ฀R฀e฀s฀e฀a฀r฀c฀h฀,
฀S฀c฀h฀o฀o฀l ฀o฀f ฀E฀n฀g฀i฀n฀e฀e฀r฀i฀n฀g฀, ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y ฀o฀f ฀G฀r฀e฀e฀n฀w฀i฀c฀h ฀w฀h฀o ฀h฀e฀l฀p฀e฀d ฀m฀e ฀i฀n ฀s฀e฀c฀u฀r฀i฀n฀g ฀a฀d฀m฀i฀s฀s฀i฀o฀n
฀a฀t ฀t฀h฀e ฀G฀r฀e฀e฀n฀w฀i฀c฀h ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀. ฀I ฀m฀u฀s฀t ฀a฀l฀s฀o ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e ฀t฀h฀e ฀s฀u฀p฀p฀o฀r฀t ฀o฀f ฀D฀r฀. ฀A฀m฀i฀n฀u ฀W฀a฀z฀i฀r฀i
฀T฀a฀m฀b฀u฀w฀a฀l฀a฀n฀d฀m฀y฀f฀e฀l฀l฀o฀w฀s฀: ฀D฀r฀T฀i฀t฀u฀s฀E฀n฀e฀h฀, ฀D฀r฀. ฀K฀w฀a฀s฀h฀i฀e฀A฀.฀A฀n฀a฀n฀g฀, ฀D฀r฀. ฀A฀t฀h฀a฀r฀Q฀u฀r฀e฀s฀h฀i฀, ฀D฀r฀.
฀S฀a฀n฀u฀s฀i ฀M฀u฀h฀a฀m฀m฀a฀d ฀B฀e฀l฀l฀o฀, ฀K฀e฀n฀n฀y ฀O฀t฀i฀a฀b฀a ฀f฀o฀r ฀t฀h฀e฀i฀r ฀u฀s฀e฀f฀u฀l ฀d฀i฀s฀c฀u฀s฀s฀i฀o฀n฀s ฀a฀n฀d ฀s฀u฀p฀p฀o฀r฀t฀. ฀I ฀w฀o฀u฀l฀d
฀a฀l฀s฀o ฀l฀i฀k฀e ฀t฀o ฀t฀h฀a฀n฀k ฀a฀l฀l ฀t฀h฀e ฀f฀r฀i฀e฀n฀d฀s ฀I ฀m฀a฀d฀e ฀i฀n ฀t฀h฀e ฀U฀n฀i฀t฀e฀d ฀K฀i฀n฀g฀d฀o฀m฀, ฀f฀r฀o฀m฀a฀r฀o฀u฀n฀d ฀t฀h฀e ฀w฀o฀r฀l฀d฀, ฀f฀o฀r
฀s฀u฀p฀p฀o฀r฀t฀i฀n฀g ฀m฀e ฀a฀n฀d ฀g฀i฀v฀i฀n฀g ฀m฀e ฀t฀h฀e ฀s฀t฀r฀e฀n฀g฀t฀h ฀t฀o ฀c฀a฀r฀r฀y ฀o฀u฀t ฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀. ฀A ฀v฀e฀r฀y ฀s฀p฀e฀c฀i฀a฀l ฀t฀h฀a฀n฀k฀s
฀g฀o฀e฀s ฀t฀o ฀m฀y ฀f฀a฀t฀h฀e฀r ฀A฀l฀h฀a฀j฀i ฀M฀u฀h฀a฀m฀m฀a฀d ฀B฀e฀l฀l฀o ฀N ฀a฀n฀d ฀m฀y ฀b฀e฀l฀o฀v฀e฀d ฀m฀o฀t฀h฀e฀r ฀H฀a฀j฀i฀y฀a ฀M฀a฀r฀y฀a฀m
฀U฀s฀m฀a฀n ฀Z฀u฀r฀m฀i ฀w฀h฀o฀s฀e ฀g฀u฀i฀d฀a฀n฀c฀e ฀b฀r฀o฀u฀g฀h฀t ฀m฀e ฀t฀o ฀t฀h฀i฀s ฀s฀t฀a฀g฀e฀. ฀M฀y ฀b฀r฀o฀t฀h฀e฀r ฀A฀l฀h฀. ฀I฀b฀r฀a฀h฀i฀m ฀B
฀M฀u฀s฀a ฀f฀o฀r ฀h฀i฀s ฀l฀o฀v฀e ฀t฀o ฀m฀e ฀a฀n฀d ฀s฀u฀p฀p฀o฀r฀t ฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀t฀h฀e฀s฀e ฀y฀e฀a฀r฀s฀. ฀T฀h฀i฀s ฀t฀h฀e฀s฀i฀s ฀w฀r฀i฀t฀i฀n฀g ฀w฀o฀u฀l฀d ฀n฀o฀t
฀b฀e ฀c฀o฀m฀p฀l฀e฀t฀e ฀i฀f ฀I ฀f฀a฀i฀l฀e฀d ฀t฀o ฀e฀x฀p฀r฀e฀s฀s ฀m฀y ฀g฀r฀a฀t฀i฀t฀u฀d฀e ฀t฀o ฀t฀h฀e ฀S฀c฀h฀o฀o฀l ฀o฀f ฀E฀n฀g฀i฀n฀e฀e฀r฀i฀n฀g฀, ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y
฀o฀f ฀G฀r฀e฀e฀n฀w฀i฀c฀h ฀U฀n฀i฀t฀e฀d ฀K฀i฀n฀g฀d฀o฀m ฀w฀h฀i฀c฀h ฀p฀r฀o฀v฀i฀d฀e฀d ฀m฀e ฀w฀i฀t฀h ฀t฀h฀e ฀s฀c฀h฀o฀l฀a฀r฀s฀h฀i฀p ฀t฀o ฀p฀e฀r฀f฀o฀r฀m ฀t฀h฀i฀s
฀r฀e฀s฀e฀a฀r฀c฀h฀a฀s฀w฀e฀l฀l ฀a฀s฀t฀h฀e฀R฀e฀s฀e฀a฀r฀c฀h฀D฀e฀g฀r฀e฀e฀C฀o฀m฀m฀i฀t฀t฀e฀e฀o฀f฀t฀h฀e฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀o฀f฀G฀r฀e฀e฀n฀w฀i฀c฀h฀,฀w฀h฀i฀c฀h
฀c฀o฀m฀m฀e฀n฀t฀e฀d ฀a฀n฀d ฀a฀p฀p฀r฀o฀v฀e฀d ฀m฀y ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀h฀e฀s฀i฀s฀.
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฀M฀o฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀(฀M฀A฀N฀E฀T฀) ฀h฀a฀v฀e ฀e฀m฀e฀r฀g฀e฀d ฀a฀s ฀a ฀n฀e฀w ฀s฀y฀s฀t฀e฀m฀s ฀a฀n฀d ฀t฀h฀e ฀m฀o฀s฀t
฀p฀r฀o฀m฀i฀s฀i฀n฀g ฀f฀i฀e฀l฀d฀s ฀f฀o฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀a฀n฀d ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀. ฀A฀s ฀t฀h฀e ฀p฀o฀p฀u฀l฀a฀r฀i฀t฀y ฀o฀f
฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e ฀a฀n฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀d ฀o฀v฀e฀r ฀t฀h฀e ฀p฀a฀s฀t ฀y฀e฀a฀r฀s฀, ฀M฀A฀N฀E฀T
฀h฀a฀s ฀n฀o฀w฀b฀e฀c฀o฀m฀e ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀m฀o฀s฀t ฀v฀i฀b฀r฀a฀n฀t ฀a฀n฀d ฀a฀c฀t฀i฀v฀e ฀f฀i฀e฀l฀d ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀a฀n฀d ฀n฀e฀t฀w฀o฀r฀k฀s฀.
฀D฀u฀e ฀t฀o ฀s฀e฀v฀e฀r฀e ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀s฀u฀c฀h ฀a฀s ฀t฀h฀e ฀o฀p฀e฀n ฀m฀e฀d฀i฀u฀m฀, ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀o฀f ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀,
฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀a฀n฀d฀c฀o฀o฀p฀e฀r฀a฀t฀i฀v฀e฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀a฀n฀d฀i฀n฀h฀e฀r฀e฀n฀t฀l฀y฀c฀o฀n฀s฀t฀r฀a฀i฀n฀e฀d฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s฀, ฀w฀h฀i c h
฀m฀a฀n฀i฀f฀e฀s฀t ฀e฀x฀h฀a฀u฀s฀t฀i฀b฀l฀e ฀s฀o฀u฀r฀c฀e฀s ฀o฀f ฀p฀o฀w฀e฀r฀. ฀D฀u฀e ฀t฀o ฀t฀h฀e ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g ฀d฀e฀m฀a฀n฀d ฀f฀o฀r ฀h฀i฀g฀h฀-฀s฀p฀e฀e฀d ฀d฀a฀t฀a
฀s฀e฀r฀v฀i฀c฀e฀s฀, ฀t฀h฀e ฀l฀i฀m฀i฀t฀e฀d ฀a฀n฀d ฀h฀i฀g฀h ฀c฀o฀s฀t ฀o฀f ฀l฀i฀c฀e฀n฀s฀e฀d฀, ฀a฀n฀d ฀t฀h฀e ฀f฀u฀t฀u฀r฀e ฀M฀A฀N฀E฀T฀s ฀a฀r฀e ฀e฀x฀p฀e฀c฀t฀e฀d฀t o ฀b฀e
฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀a฀t ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀a฀n฀d ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀i฀n ฀t฀h฀e ฀a฀r฀e฀a ฀h฀a฀s
฀b฀e฀e฀n ฀d฀o฀n฀e ฀i฀n ฀t฀h฀e ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀r฀a฀n฀g฀e ฀o฀f ฀1฀-฀2 ฀G฀H฀z฀.
฀I฀n ฀t฀h฀i฀s ฀t฀h฀e฀s฀i฀s฀, ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀i฀s ฀p฀r฀o฀p฀o฀s฀e฀d฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀i฀s
฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀i฀t฀h ฀t฀h฀e ฀a฀d฀d฀i฀t฀i฀o฀n ฀o฀f ฀a
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀w฀i฀t฀h฀o฀u฀t ฀i฀n฀c฀u฀r฀r฀i฀n฀g ฀a฀d฀d฀i฀t฀i฀o฀n฀a฀l ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y ฀o฀n ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀M฀A฀N฀E฀T ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀-
฀i฀s฀t฀i฀c฀s฀. ฀T฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀a฀b฀l฀e ฀t฀o ฀c฀o฀m฀p฀u฀t฀e฀s ฀t฀h฀e฀i฀r ฀p฀o฀w฀e฀r ฀t฀h฀e฀i฀r ฀p฀o฀w฀e฀r ฀s฀t฀a฀t฀u฀s ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y
฀t฀o ฀d฀e฀c฀i฀d฀e ฀i฀f ฀t฀h฀e฀y ฀a฀r฀e ฀f฀i฀t ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀s ฀t฀h฀e
฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀b฀e฀h฀a฀v฀i฀o฀u฀r ฀o฀f ฀t฀h฀e ฀n฀e฀w ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀u฀s฀i฀n฀g ฀a฀n ฀a฀n฀a฀l฀y฀t฀i฀c฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h ฀a฀n฀d ฀a฀l฀s฀o
฀b฀y ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀h฀a฀v฀e ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g฀s ฀o฀f ฀m฀o฀r฀e ฀t฀h฀a฀n ฀1฀5฀%
฀w฀e฀r฀e ฀a฀c฀h฀i฀e฀v฀e฀d ฀w฀i฀t฀h ฀n฀o฀t ฀m฀u฀c฀h ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀-
฀c฀o฀l฀s ฀i฀n฀t฀h฀e฀p฀r฀e฀s฀e฀n฀c฀e฀o฀f ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀w฀a฀s ฀a฀n฀a฀l฀y฀z฀e฀d฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e฀s฀e฀n฀s฀i฀t i v i t y
฀o฀f ฀M฀A฀A฀N฀E฀T฀s ฀a฀t ฀a ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀a฀b฀o฀v฀e ฀2 ฀G฀H฀z ฀u฀s฀i฀n฀g ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀a฀n฀d ฀t฀w฀o ฀s฀l฀o฀p฀e
฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀. ฀R฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀t฀h฀a฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀t฀h฀e ฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t
฀d฀i฀s฀t฀a฀n฀c฀e ฀a฀f฀f฀e฀c฀t฀s ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀, ฀w฀h฀i฀l฀s฀t ฀a฀t ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀l฀e฀s฀s ฀t฀h฀a฀n
฀2 ฀G฀H฀z฀, ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀f฀o฀r ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀a฀n฀d ฀t฀w฀o ฀s฀l฀o฀p฀e ฀m฀o฀d฀e฀l ฀w฀a฀s ฀t฀h฀e ฀s฀a฀m฀e฀.
฀i฀i฀i
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฀A฀O฀D฀V ฀A฀d ฀H฀o฀c ฀O฀n฀-฀d฀e฀m฀a฀n฀d ฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r
฀D฀S฀R ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g
฀D฀S฀D฀V ฀D฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀-฀S฀e฀q฀u฀e฀n฀c฀e฀d ฀D฀i฀s฀t฀a฀n฀c฀e฀-฀V฀e฀c฀t฀o฀r
฀C฀B฀R ฀C฀o฀n฀s฀t฀a฀n฀t ฀B฀i฀t ฀R฀a฀t฀e
฀T฀C฀P ฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀C฀o฀n฀t฀r฀o฀l ฀P฀r฀o฀t฀o฀c฀o฀l
฀V฀B฀R ฀V฀a฀r฀i฀a฀b฀l฀e ฀B฀i฀t ฀R฀a฀t฀e
฀R฀R฀E฀Q ฀R฀o฀u฀t฀e ฀R฀e฀q฀u฀e฀s฀t
฀R฀R฀E฀P ฀R฀o฀u฀t฀e ฀R฀e฀p฀l฀y
฀P฀R฀N฀E฀T ฀P฀a฀c฀k฀e฀t ฀R฀a฀d฀i฀o ฀N฀e฀t฀w฀o฀r฀k฀s
฀D฀A฀R฀P฀A ฀D฀e฀f฀e฀n฀c฀e ฀A฀d฀v฀a฀n฀c฀e฀d ฀R฀e฀s฀e฀a฀r฀c฀h ฀P฀r฀o฀j฀e฀c฀t฀s
฀A฀L฀O฀H฀A ฀A฀r฀e฀a ฀L฀o฀c฀a฀t฀i฀o฀n฀s ฀o฀f ฀H฀a฀z฀a฀r฀d฀o฀u฀s ฀A฀t฀m฀o฀s฀p฀h฀e฀r฀e฀s
฀C฀S฀M฀A ฀C฀a฀r฀r฀i฀e฀r ฀S฀e฀n฀s฀e ฀M฀e฀d฀i฀u฀m ฀A฀c฀c฀e฀s฀s
฀S฀U฀R฀A฀N ฀S฀u฀r฀v฀i฀v฀a฀b฀l฀e ฀A฀d฀a฀p฀t฀i฀v฀e ฀R฀a฀d฀i฀o ฀N฀e฀t฀w฀o฀r฀k฀s
฀G฀l฀o฀M฀o ฀G฀l฀o฀b฀a฀l ฀M฀o฀b฀i฀l฀e ฀I฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀S฀y฀s฀t฀e฀m฀s ฀p฀r฀o฀j฀e฀c฀t
฀N฀T฀D฀R ฀N฀e฀a฀r ฀t฀e฀r฀m ฀D฀i฀g฀i฀t฀a฀l ฀R฀a฀d฀i฀o ฀S฀y฀s฀t฀e฀m฀s
฀M฀S฀C ฀M฀o฀b฀i฀l฀e ฀S฀w฀i฀t฀c฀h฀i฀n฀g ฀C฀e฀n฀t฀e฀r฀s
฀B฀S฀C ฀B฀a฀s฀e ฀S฀t฀a฀t฀i฀o฀n฀s ฀C฀e฀n฀t฀e฀r฀s
฀M฀A฀N฀E฀T฀s ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k
฀i฀v
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An ฀A฀m฀b฀i฀e฀n฀t ฀N฀o฀i฀s฀e
RW ฀R฀e฀c฀e฀i฀v฀i฀n฀g ฀B฀a฀n฀d฀w฀i฀d฀t฀h
K ฀C฀o฀n฀s฀t฀a฀n฀t ฀A฀m฀b฀i฀e฀n฀t ฀N฀o฀i฀s฀e ฀L฀e฀v฀e฀l
฀PL ฀P฀a฀t฀h ฀L฀o฀s฀s
Dm ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀D฀i฀s฀t฀a฀n฀c฀e
Sr ฀M฀e฀a฀n ฀R฀e฀c฀e฀i฀v฀e฀d ฀S฀i฀g฀n฀a฀l ฀P฀o฀w฀e฀r
KSt ฀C฀o฀n฀s฀t฀a฀n฀t ฀P฀a฀t฀h ฀l฀o฀s฀s ฀F฀a฀c฀t฀o฀r
rn1 ฀D฀i฀s฀t฀a฀n฀c฀e ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e
n1 ฀B฀a฀s฀i฀c ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t
n2 ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t
rbrk ฀[฀m฀] ฀B฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e
P d ฀[฀W฀] ฀M฀e฀a฀n ฀R฀e฀c฀e฀i฀v฀e฀d ฀S฀i฀g฀n฀a฀l ฀P฀o฀w฀e฀r
P t ฀[฀W฀] ฀T฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀S฀i฀g฀n฀a฀l ฀P฀o฀w฀e฀r
hm ฀N฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t
rbrk ฀B฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e
fc ฀C฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y
P c ฀[฀W฀] ฀P฀o฀w฀e฀r ฀C฀o฀n฀s฀u฀m฀e฀d
SPLw ฀S฀u฀s฀t฀a฀i฀n฀a฀b฀l฀e ฀P฀o฀w฀e฀r ฀L฀e฀v฀e฀l
฀v
GTx ฀T฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀t฀e฀n฀n฀a ฀g฀a฀i฀n
GRx ฀R฀e฀c฀e฀i฀v฀e฀r ฀a฀n฀t฀e฀n฀n฀a ฀g฀a฀i฀n
PRx ฀R฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r
Mintx ฀M฀i฀n฀i฀m฀u฀m ฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r
Minrx ฀M฀i฀n฀i฀m฀u฀m ฀r฀e฀c฀e฀i฀v฀e ฀p฀o฀w฀e฀r
beta0 ฀S฀i฀g฀n฀a฀l ฀t฀o ฀N฀o฀i฀s฀e ฀R฀a฀t฀i฀o
eta0 ฀A฀m฀b฀i฀e฀n฀t ฀N฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀S฀t฀r฀e฀n฀g฀t฀h
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฀1฀.฀1฀.฀1 ฀F฀i฀r฀s฀t ฀G฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀A฀d ฀H฀o฀c ฀N฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2
฀1฀.฀1฀.฀2 ฀S฀e฀c฀o฀n฀d ฀G฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀A฀d ฀H฀o฀c ฀N฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2
฀1฀.฀1฀.฀3 ฀T฀h฀i฀r฀d ฀G฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀A฀d ฀H฀o฀c ฀N฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3
฀1฀.฀2 ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4
฀1฀.฀3 ฀R฀o฀u฀t฀i฀n฀g ฀i฀n ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5
฀1฀.฀3฀.฀1 ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀O฀n฀-฀d฀e฀m฀a฀n฀d ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀. ฀. ฀. ฀7
฀1฀.฀3฀.฀2 ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀D฀e฀s฀i฀g฀n ฀C฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀9
฀1฀.฀4 ฀M฀o฀t฀i฀v฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀h฀e฀s฀i฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀e฀c฀h฀n฀i฀c฀a฀l ฀i฀s฀s฀u฀e฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀1
฀1฀.฀5 ฀K฀e฀y ฀C฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀T฀h฀e฀s฀i฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀2
฀v฀i฀i
฀1฀.฀6 ฀T฀h฀e฀s฀i฀s ฀O฀u฀t฀l฀i฀n฀e ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀4
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฀2฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀7
฀2฀.฀2 ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀a฀n฀d ฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀’฀s ฀t฀o
฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀s ฀a฀t ฀a ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀7
฀2฀.฀3 ฀P฀o฀w฀e฀r ฀C฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀9
฀2฀.฀4 ฀P฀o฀w฀e฀r ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀M฀o฀d฀e฀l฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀9
฀2฀.฀4฀.฀1 ฀W฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀o฀f ฀P฀o฀w฀e฀r ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀M฀o฀d฀e฀l฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2฀1
฀2฀.฀5 ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀M฀A฀C ฀L฀a฀y฀e฀r ฀S฀c฀h฀e฀m฀e ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2฀1
฀2฀.฀5฀.฀1 ฀W฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀o฀f ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀M฀A฀C ฀L฀a฀y฀e฀r ฀S฀c฀h฀e฀m฀e ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2฀3
฀2฀.฀6 ฀B฀e฀s฀t ฀E฀n฀e฀r฀g฀y ฀E฀f฀f฀i฀c฀i฀e฀n฀t ฀R฀o฀u฀t฀e ฀S฀c฀h฀e฀m฀e฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀2฀4
฀2฀.฀6฀.฀1 ฀W฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀o฀f ฀B฀e฀s฀t ฀E฀n฀e฀r฀g฀y ฀E฀f฀f฀i฀c฀i฀e฀n฀t ฀R฀o฀u฀t฀e ฀S฀c฀h฀e฀m฀e฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀0
฀2฀.฀7 ฀Q฀u฀a฀l฀i฀t฀y ฀o฀f ฀S฀e฀r฀v฀i฀c฀e ฀(฀Q฀o฀S฀) ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀1
฀2฀.฀7฀.฀1 ฀W฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀Q฀u฀a฀l฀i฀t฀y ฀o฀f ฀S฀e฀r฀v฀i฀c฀e ฀(฀Q฀o฀S฀) ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀2
฀2฀.฀8 ฀S฀u฀r฀v฀e฀y ฀a฀n฀d ฀Q฀u฀o฀r฀u฀m ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀2
฀2฀.฀8฀.฀1 ฀W฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀Q฀u฀o฀r฀u฀m ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀3
฀2฀.฀9 ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀A฀n฀a฀l฀y฀s฀i฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀3
฀2฀.฀9฀.฀1 ฀A฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀4
฀2฀.฀1฀0 ฀R฀e฀v฀i฀e฀w ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀5
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฀3฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀7
฀3฀.฀2 ฀I฀m฀p฀a฀c฀t ฀o฀f ฀T฀o฀p฀o฀l฀o฀g฀y ฀C฀o฀n฀t฀r฀o฀l฀, ฀T฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l฀s ฀o฀n ฀M฀o฀b฀i฀l฀e ฀A฀d
฀H฀o฀c ฀N฀e฀t฀w฀o฀r฀k ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀7
฀3฀.฀3 ฀M฀e฀t฀h฀o฀d฀o฀l฀o฀g฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀8
฀3฀.฀3฀.฀1 ฀T฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀M฀o฀b฀i฀l฀i฀t฀y ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀f฀o฀r ฀M฀A฀N฀E฀T ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀9
฀3฀.฀3฀.฀2 ฀R฀a฀n฀d฀o฀m ฀- ฀t฀r฀a฀f฀f฀i฀c ฀p฀a฀t฀t฀e฀r฀n ฀g฀e฀n฀e฀r฀a฀t฀o฀r฀s ฀f฀o฀r ฀M฀A฀N฀E฀T ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀9
฀3฀.฀4 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀R฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀0
฀3฀.฀5 ฀C฀h฀a฀p฀t฀e฀r ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀5
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฀4฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀7
฀4฀.฀2 ฀M฀a฀t฀e฀r฀i฀a฀l฀s ฀a฀n฀d ฀M฀e฀t฀h฀o฀d ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀7
฀4฀.฀3 ฀M฀e฀t฀h฀o฀d฀o฀l฀o฀g฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀9
฀4฀.฀4 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀R฀e฀s฀u฀l฀t฀s ฀a฀n฀d ฀D฀i฀s฀c฀u฀s฀s฀i฀o฀n฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀9
฀4฀.฀5 ฀E฀f฀f฀e฀c฀t ฀o฀f ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀o฀n ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀3
฀4฀.฀6 ฀C฀h฀a฀p฀t฀e฀r ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀4
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฀5฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀6
฀5฀.฀2 ฀S฀y฀s฀t฀e฀m ฀a฀n฀d ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀7
฀5฀.฀2฀.฀1 ฀P฀a฀t฀h ฀L฀o฀s฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀7
฀5฀.฀2฀.฀2 ฀T฀w฀o฀-฀S฀l฀o฀p฀e ฀P฀a฀t฀h ฀L฀o฀s฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀8
฀5฀.฀2฀.฀3 ฀R฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p ฀b฀e฀t฀w฀e฀e฀n ฀B฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀D฀i฀s฀t฀a฀n฀c฀e ฀a฀n฀d ฀C฀a฀r฀r฀i฀e฀r ฀F฀r฀e฀q฀u฀e฀n฀c฀y ฀5฀8
฀5฀.฀3 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀0
฀5฀.฀3฀.฀1 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀0
฀5฀.฀4 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀R฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀1
฀5฀.฀5 ฀C฀h฀a฀p฀t฀e฀r ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀6
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฀6฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀8
฀6฀.฀1฀.฀1 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀P฀a฀c฀k฀e฀t฀s ฀F฀o฀r฀m฀a฀t ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀0
฀6฀.฀1฀.฀2 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀a฀n฀d ฀M฀o฀d฀i฀f฀i฀e฀d ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀0
฀6฀.฀2 ฀P฀r฀o฀p฀o฀s฀e฀d ฀A฀d฀a฀p฀t฀i฀v฀e ฀P฀o฀w฀e฀r ฀O฀n ฀d฀e฀m฀a฀n฀d ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀1
฀6฀.฀2฀.฀1 ฀S฀y฀s฀t฀e฀m ฀a฀n฀d ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀2
฀6฀.฀2฀.฀2 ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀P฀a฀t฀h ฀L฀o฀s฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀3
฀6฀.฀2฀.฀3 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀P฀a฀c฀k฀e฀t ฀F฀o฀r฀m฀a฀t ฀w฀i฀t฀h ฀P฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀7฀4
฀6฀.฀3 ฀A฀P฀R฀P ฀A฀l฀g฀o฀r฀i฀t฀h฀m ฀I฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀4
฀6฀.฀4 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀5
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฀6฀.฀4฀.฀1 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀5
฀6฀.฀4฀.฀2 ฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀M฀e฀t฀r฀i฀c฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀6
฀6฀.฀5 ฀R฀e฀s฀u฀l฀t฀s ฀a฀n฀d ฀D฀i฀s฀c฀u฀s฀s฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀6
฀6฀.฀6 ฀C฀h฀a฀p฀t฀e฀r ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀1
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฀7฀.฀1 ฀I฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀4
฀7฀.฀2 ฀P฀r฀o฀p฀o฀s฀e฀d ฀P฀o฀w฀e฀r ฀C฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀T฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀6
฀7฀.฀2฀.฀1 ฀D฀e฀s฀c฀r฀i฀p฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀P฀o฀w฀e฀r ฀C฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀6
฀7฀.฀2฀.฀2 ฀S฀y฀s฀t฀e฀m ฀a฀n฀d ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀7
฀7฀.฀2฀.฀3 ฀E฀s฀t฀a฀b฀l฀i฀s฀h฀i฀n฀g ฀R฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p ฀a฀m฀o฀n฀g ฀t฀h฀e ฀m฀e฀t฀r฀i฀c฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀7
฀7฀.฀2฀.฀4 ฀A฀l฀g฀o฀r฀i฀t฀h฀m ฀D฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀8
฀7฀.฀2฀.฀5 ฀Q฀u฀a฀n฀t฀i฀f฀y฀i฀n฀g ฀t฀h฀e ฀M฀e฀t฀r฀i฀c฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀8
฀7฀.฀2฀.฀6 ฀T฀h฀e ฀F฀l฀o฀w ฀C฀h฀a฀t ฀o฀f ฀t฀h฀e ฀A฀l฀g฀o฀r฀i฀t฀h฀m ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀8฀9
฀7฀.฀3 ฀S฀I฀M฀U฀L฀A฀T฀I฀O฀N ฀M฀O฀D฀E฀L ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀0
฀7฀.฀3฀.฀1 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀0
฀7฀.฀4 ฀R฀E฀S฀U฀L฀T฀S ฀A฀N฀D ฀D฀I฀S฀C฀U฀S฀S฀I฀O฀N ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀1
฀7฀.฀5 ฀C฀h฀a฀p฀t฀e฀r ฀S฀u฀m฀m฀a฀r฀y ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀5
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฀8฀.฀1 ฀C฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀7
฀8฀.฀2 ฀F฀u฀t฀u฀r฀e ฀W฀o฀r฀k ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀8
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฀8฀.฀3 ฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀r฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀1฀8
฀8฀.฀4 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀R฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀2฀1
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฀1฀.฀1 ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4
฀1฀.฀2 ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀C฀l฀a฀s฀s฀i฀f฀i฀c฀a฀t฀i฀o฀n฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6
฀1฀.฀3 ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀:฀R฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀p฀r฀o฀c฀e฀s฀s฀. ฀. ฀. ฀7
฀1฀.฀4 ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀:฀R฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀p฀r฀o฀c฀e฀s฀s฀. ฀. ฀. ฀. ฀8
฀1฀.฀5 ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀A฀d ฀H฀o฀c ฀O฀n฀-฀D฀e฀m฀a฀n฀d ฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r฀: ฀(฀a฀) ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀o฀f
฀R฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀p฀r฀o฀c฀e฀s฀s ฀(฀b฀) ฀R฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀p฀r฀o฀c฀e฀s฀s฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9
฀1฀.฀6 ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀1
฀3฀.฀1 ฀N฀e฀t฀w฀o฀r฀k ฀T฀o฀p฀o฀l฀o฀g฀y ฀a฀r฀e฀a ฀c฀o฀n฀s฀i฀s฀t฀s ฀o฀f ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀i฀n฀g ฀a฀r฀o฀u฀n฀d ฀u฀s฀i฀n฀g
฀r฀a฀n฀d฀o฀m ฀w฀a฀y ฀p฀o฀i฀n฀t ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀3฀8
฀3฀.฀2 ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀v฀e฀r฀s฀u฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀s฀h฀o฀w฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀d฀e฀l฀a฀y
฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀( ฀1฀0฀0฀m ฀X ฀1฀0฀0฀m ฀a฀n฀d ฀5฀0฀0฀m ฀X ฀5฀0฀0฀m฀) ฀. ฀. ฀4฀1
฀3฀.฀3 ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀v฀e฀r฀s฀u฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀s฀h฀o฀w฀i฀n฀g ฀t฀h฀e ฀d฀r฀o฀p฀p฀e฀d ฀p฀a฀c฀k฀e฀t฀s ฀a฀t ฀d฀i฀f฀-
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฀7฀.฀5 ฀D฀e฀l฀a฀y฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀w฀i฀t฀h ฀a฀n฀d฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀-
฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀4
฀x฀i฀i฀i
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฀3฀.฀1 ฀G฀e฀n฀e฀r฀a฀l ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀0
฀4฀.฀1 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀4฀9
฀4฀.฀2 ฀A฀O฀D฀V ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀0
฀4฀.฀3 ฀D฀S฀R ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀0
฀4฀.฀4 ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀-฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀1
฀4฀.฀5 ฀D฀S฀R ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀S฀t฀a฀t฀i฀s฀t฀i฀c฀s฀-฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀(฀b฀i฀t฀s฀/฀s฀e฀c฀) ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀5฀1
฀5฀.฀1 ฀G฀e฀n฀e฀r฀a฀l ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀6฀0
฀6฀.฀1 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀D฀S฀R ฀h฀e฀a฀d฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀0
฀6฀.฀2 ฀M฀o฀d฀i฀f฀i฀e฀d ฀D฀S฀R ฀P฀a฀c฀k฀e฀t ฀F฀o฀r฀m฀a฀t ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀4
฀6฀.฀3 ฀A฀P฀R฀P฀’฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀5
฀6฀.฀4 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀7฀6
฀7฀.฀1 ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀9฀1
฀8฀.฀1 ฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀R฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀1฀8
฀8฀.฀2 ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀R฀e฀s฀u฀l฀t฀s ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀. ฀1฀2฀1
฀x฀i฀v
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฀L฀i฀s฀t ฀o฀f ฀p฀u฀b฀l฀i฀c฀a฀t฀i฀o฀n฀s ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀P฀h฀D ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀r฀o฀g฀r฀a฀m฀m฀e฀:
&RQIHUHQFH 3XEOLFDWLRQV
฀1฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀S฀a฀m฀u฀e฀l ฀J฀o฀h฀n ฀M฀a฀n฀a฀m฀, ฀T฀i฀t฀u฀s ฀E฀n฀e฀h ฀a฀n฀d ฀K฀w฀a฀s฀h฀i฀e ฀A฀.
฀A฀n฀a฀n฀g฀,´3RZHU &RQWURO DQG 3HUIRUPDQFH &RPSDULVRQ RI $2'9 DQG '65 $G +RF
5RXWLQJ 3URWRFROV´฀, ฀I฀E฀E฀E฀1฀3฀t฀h฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀o฀n฀M฀o฀d฀e฀l฀l฀i฀n฀g฀a฀n฀d฀S฀i฀m฀u฀l฀a฀-
฀t฀i฀o฀n ฀(฀U฀K฀S฀I฀M ฀2฀0฀1฀1฀)฀. ฀C฀a฀m฀b฀r฀i฀d฀g฀e ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀, ฀U฀n฀i฀t฀e฀d ฀K฀i฀n฀g฀d฀o฀m฀. ฀I฀S฀B฀N฀: ฀9฀7฀8฀-฀0฀-฀7฀6฀9฀5฀-
฀4฀3฀7฀6฀-฀5฀/฀1฀1฀, ฀P฀p ฀4฀5฀7฀- ฀4฀6฀0฀, ฀I฀E฀E฀E ฀C฀o฀m฀p฀u฀t฀e฀r ฀S฀o฀c฀i฀e฀t฀y ฀P฀r฀e฀s฀s฀, ฀S฀e฀p฀t฀.฀, ฀2฀0฀1฀1฀.
฀2฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀r฀e฀d฀r฀a฀g ฀B฀. ฀R฀a฀p฀a฀j฀i฀c฀, ฀a฀n฀d ฀K฀w฀a฀s฀h฀i฀e ฀A฀. ฀A฀n฀a฀n฀g฀,´6HQVLWLY
LW\ RI '65 3URWRFRO 3HUIRUPDQFH WR 3URSDJDWLRQ /RVV0RGHOV DW +LJKHU0LFURZDYH
)UHTXHQFLHV´฀, ฀1฀4฀t฀h฀. ฀I฀E฀E฀E ฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀o฀n ฀M฀o฀d฀e฀l฀l฀i฀n฀g ฀a฀n฀d ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n฀.
฀I฀S฀B฀N฀:฀9฀7฀8฀-฀0฀-฀7฀6฀9฀5฀-฀4฀6฀8฀2฀-฀7฀/฀1฀2฀, ฀P฀p ฀5฀6฀1 ฀- ฀5฀6฀5฀, ฀C฀a฀m฀b฀r฀i฀d฀g฀e ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀, ฀U฀n฀i฀t฀e฀d ฀K฀i฀n฀g฀-
฀d฀o฀m฀.
฀3฀. ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀,´3HUIRUPDQFH (YDOXDWLRQ RI &%5 DQG 7&3 7UDIILF
PRGHOV RQ 0$1(7 XVLQJ '65 5RXWLQJ 3URWRFRO´฀, ฀C฀M฀C ฀2฀0฀1฀0฀, ฀S฀h฀e฀n฀z฀h฀e฀n฀, ฀C฀h฀i฀n฀a฀.
฀V฀o฀l฀u฀m฀e ฀I฀I฀I ฀p฀p ฀3฀1฀8 ฀- ฀3฀2฀2฀, ฀I฀E฀E฀E ฀C฀o฀m฀p฀u฀t฀e฀r ฀S฀o฀c฀i฀e฀t฀y ฀P฀r฀e฀s฀s ฀2฀0฀1฀0฀.
฀4฀. ฀K฀w฀a฀s฀h฀i฀e ฀A฀. ฀A฀n฀a฀n฀g฀, ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀T฀i฀t฀u฀s฀. ฀I฀. ฀E฀n฀e฀h฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s ฀a฀n฀d ฀P฀r฀e฀d฀r฀a฀g ฀B฀. ฀R฀a฀-
฀p฀a฀j฀i฀c฀,´7KH 3HUIRUPDQFH RI '\QDPLF 6RXUFH 5RXWLQJ 3URWRFRO WR 3DWK /RVV 0RGHOV
$W &DUULHU )UHTXHQFLHV $ERYH  *+]´฀, ฀I฀C฀C฀T฀2฀0฀1฀1฀, ฀I฀S฀B฀N฀: ฀9฀7฀8฀-฀1฀-฀6฀1฀2฀8฀4฀-฀3฀0฀7฀-฀0฀/฀1฀1฀,
฀I฀E฀E฀E฀, ฀2฀0฀1฀1฀, ฀C฀h฀i฀n฀a฀.
฀x฀v
฀5฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀h฀a฀n฀i฀t฀e฀j฀a ฀C฀h฀i฀n฀t฀a฀l฀a฀p฀u฀d฀i ฀,฀K฀w฀a฀s฀h฀i฀e ฀A฀. ฀A฀n฀a฀n฀g ฀,฀T฀i฀t฀u฀s ฀I฀.
฀E฀n฀e฀h฀,´,PSDFW RI 7RSRORJ\ &RQWURO DQG 7UDIILF 0RGHOV 3HUIRUPDQFH RQ 0RELOH
$G +RF :LUHOHVV 5RXWLQJ 3URWRFRO´ ฀I฀n ฀P฀r฀o฀c฀. ฀o฀f ฀2฀0฀1฀1 ฀F฀u฀t฀u฀r฀e ฀o฀f ฀I฀n฀s฀t฀r฀u฀m฀e฀n฀t฀a฀t฀i฀o฀n
฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l ฀W฀o฀r฀k฀s฀h฀o฀p฀. ฀N฀o฀v฀e฀m฀b฀e฀r ฀7฀-฀8฀, ฀2฀0฀1฀1฀O฀a฀k฀R฀i฀d฀g฀e฀N฀a฀t฀i฀o฀n฀a฀l ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀y฀, ฀O฀a฀k
฀R฀i฀d฀g฀e฀, ฀T฀e฀n฀n฀e฀s฀s฀e฀e฀, ฀U฀S฀A฀.
฀6฀. ฀P฀a฀n฀o฀s฀B฀a฀k฀a฀l฀i฀s฀,฀L฀a฀w฀a฀l฀B฀e฀l฀l฀o฀,฀O฀l฀a฀m฀i฀d฀e฀J฀a฀g฀u฀n฀,฀K฀w฀a฀s฀h฀i฀e฀A฀n฀a฀n฀g฀,฀T฀i฀t฀u฀s฀E฀n฀e฀h฀a฀n฀d฀A฀m฀i฀n฀u
฀M฀u฀h฀a฀m฀m฀a฀d฀,´3HUIRUPDQFH (YDOXDWLRQ RI &RQVWDQW %LW 5DWH DQG 9DULDEOH %LW 5DWH
7UDIILF 0RGHOV RQ 9HKLFXODU $G +RF 1HWZRUN 8VLQJ '\QDPLF 6RXUFH 5RXWLQJ 3UR
WRFRO´฀, ฀I฀n ฀t฀h฀e ฀P฀r฀o฀c฀. ฀O฀f ฀3฀r฀d ฀I฀E฀E฀E฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀o฀n ฀A฀d฀a฀p฀t฀i฀v฀e ฀S฀c฀i฀e฀n฀c฀e ฀a฀n฀d
฀T฀e฀c฀h฀n฀o฀l฀o฀g฀y฀.฀I฀S฀B฀N฀:฀9฀7฀8฀-฀1฀-฀4฀6฀7฀3฀-฀0฀7฀5฀9฀-฀8฀/฀1฀1฀, ฀I฀E฀E฀E฀, ฀2฀0฀1฀1฀, ฀A฀b฀u฀j฀a฀, ฀N฀i฀g฀e฀r฀i฀a฀.
฀7฀. ฀K฀. ฀A฀. ฀A฀n฀a฀n฀g฀, ฀P฀.฀B฀. ฀R฀a฀p฀a฀j฀i฀c฀, ฀T฀.฀I฀.฀E฀n฀e฀h ฀a฀n฀d ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀,´6HQVLWLYLW\ RI ,QIRUPD
WLRQ &DSDFLW\ RI /DQG 0RELOH &HOOXODU 6\VWHP WR 3URSDJDWLRQ /RVV 3DUDPHWHUV DW
+LJKHU 0LFURZDYH )UHTXHQFLHV´ ฀7฀t฀h ฀I฀n฀t฀e฀r฀n฀a฀t฀i฀o฀n฀a฀l ฀W฀i฀r฀e฀l฀e฀s฀s ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀a฀n฀d
฀M฀o฀b฀i฀l฀e ฀C฀o฀m฀p฀u฀t฀i฀n฀g ฀C฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀(฀I฀E฀E฀E฀-฀I฀W฀C฀M฀C ฀2฀0฀1฀1฀)฀. ฀J฀u฀l฀y ฀5฀t฀h ฀- ฀8฀t฀h฀, ฀2฀0฀1฀1฀. ฀I฀s฀t฀a฀n฀-
฀b฀u฀l฀, ฀T฀u฀r฀k฀e฀y฀.
฀8฀. ฀K฀w฀a฀s฀h฀i฀e ฀A฀. ฀A฀n฀a฀n฀g฀, ฀P฀r฀e฀d฀r฀a฀g ฀R฀a฀p฀a฀j฀i฀c฀, ฀T฀i฀t฀u฀s ฀I฀. ฀E฀n฀e฀h฀, ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o ฀a฀n฀d ฀G฀r฀a฀c฀e ฀O฀l฀e฀t฀u฀,
´,PSDFW RI 9HKLFXODU 7UDIILF RQ ,QIRUPDWLRQ &DSDFLW\ RI &HOOXODU :LUHOHVV 1HWZRUN
DW &DUULHU )UHTXHQFLHV *UHDWHU 7KDQ  *+]´ ฀5฀t฀h ฀E฀u฀r฀o฀p฀e฀a฀n ฀S฀y฀m฀p฀o฀s฀i฀u฀m ฀o฀n ฀C฀o฀m฀-
฀p฀u฀t฀e฀r ฀M฀o฀d฀e฀l฀i฀n฀g ฀a฀n฀d ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀(฀E฀M฀S ฀’฀2฀0฀1฀1฀)฀. ฀I฀S฀B฀N฀: ฀9฀7฀8฀-฀0฀-฀7฀6฀9฀5฀-฀4฀6฀1฀9฀-฀3฀.
-RXUQDO 3XEOLFDWLRQV
฀1฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀r฀e฀d฀r฀a฀g ฀R฀a฀p฀a฀j฀i฀c฀, ฀K฀w฀a฀s฀h฀i฀e ฀A฀. ฀A฀n฀a฀n฀g ฀a฀n฀d ฀T฀i฀t฀u฀s ฀E฀n฀e฀h฀,
´$GDSWLYH 5HFHLYHU 3RZHU 5RXWLQJ 3URWRFRO IRU0RELOH $G+RF:LUHOHVV 1HWZRUN´฀.฀S฀p฀e฀c฀i฀a฀l
฀I฀s฀s฀u฀e ฀o฀n ฀A฀d฀v฀a฀n฀c฀e฀s ฀i฀n ฀W฀i฀r฀e฀l฀e฀s฀s ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀a฀n฀d ฀N฀e฀t฀w฀o฀r฀k฀s฀: ฀I฀S฀S฀N฀: ฀1฀7฀9฀6฀-฀2฀0฀2฀1
฀v฀o฀l฀. ฀6฀, ฀N฀o฀. ฀7 ฀J฀o฀u฀r฀n฀a฀l ฀o฀f ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀,฀P฀p ฀5฀7฀1฀-฀5฀8฀0฀, ฀2฀0฀1฀1฀.
฀2฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀S฀a฀m฀u฀e฀l ฀J฀o฀h฀n ฀M฀a฀n฀a฀m ฀a฀n฀d ฀T฀i฀t฀u฀s ฀E฀n฀e฀h฀,´3HUIRUPDQFH
2SWLPL]DWLRQ RI 0RELOH $G +RF 5HDFWLYH 5RXWLQJ SURWRFROV´฀. ฀A฀d฀v฀a฀n฀c฀e฀d ฀M฀a฀t฀e฀r฀i฀-




฀1฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀.´3HUIRUPDQFH $QDO\VLV RI 7UDIILF 0RELOLW\ 0RGHOV RQ
0RELOH $G +RF DQG 9HKLFXODU $G +RF :LUHOHVV 1HWZRUN´ ฀I฀n฀t฀e฀g฀r฀a฀t฀e฀d ฀M฀o฀d฀e฀l฀s ฀f฀o฀r
฀I฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀S฀y฀s฀t฀e฀m฀s ฀a฀n฀d ฀N฀e฀t฀w฀o฀r฀k฀s฀. ฀R฀e฀l฀e฀a฀s฀e ฀D฀a฀t฀e฀: ฀O฀c฀t฀o฀b฀e฀r฀, ฀2฀0฀1฀2฀.
฀C฀o฀p฀y฀r฀i฀g฀h฀t ฀© ฀2฀0฀1฀3฀. ฀4฀6฀2 ฀p฀a฀g฀e฀s฀.
6XEPLWWHG -RXUQDO 3XEOLFDWLRQV $FFHSWHG 6XEMHFW WR 0LQRU 5HYLVLRQ
฀1฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀r฀e฀d฀r฀a฀g ฀B฀. ฀R฀a฀p฀a฀j฀i฀c฀.´$Q 2SWLPL]HG $GDSWLYH 3RZHU
2QGHPDQG 5RXWLQJ 3URWRFRO IRU 0RELOH $G +RF:LUHOHVV 1HWZRUN´฀I฀E฀T฀N฀e฀t฀w฀o฀r฀k฀s฀.
฀2฀. ฀L฀a฀w฀a฀l ฀B฀e฀l฀l฀o฀, ฀P฀a฀n฀o฀s ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀r฀e฀d฀r฀a฀g ฀B฀. ฀R฀a฀p฀a฀j฀i฀c´&RPSXWDWLRQDO 3RZHU &RQVHUYD
WLRQ 7HFKQLTXH 8VLQJ 0RELOLW\ $GDSWDWLRQ 0HWKRG LQ 0$1(7´ ฀J฀o฀u฀r฀n฀a฀l ฀o฀f ฀C฀o฀m฀-








฀n฀e฀t฀w฀o฀r฀k ฀f฀o฀r ฀a ฀s฀p฀e฀c฀i฀f฀i฀c ฀p฀u฀r฀p฀o฀s฀e฀. ฀F฀r฀o฀m฀h฀i฀s฀t฀o฀r฀i฀c฀a฀l ฀p฀e฀r฀s฀p฀e฀c฀t฀i฀v฀e฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀c฀a฀m฀e ฀i฀n฀t฀o
฀e฀x฀i฀s฀t฀e฀n฀c฀e ฀i฀n ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀a฀s ฀f฀i฀r฀s฀t฀, ฀t฀h฀e ฀s฀e฀c฀o฀n฀d฀, ฀a฀n฀d ฀t฀h฀e ฀t฀h฀i฀r฀d ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀a฀s ฀r฀e฀p฀o฀r฀t฀e฀d
฀b฀y ฀H฀u฀m฀a฀y฀u฀n ฀i฀n ฀[฀1฀]฀. ฀I฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀t ฀d฀a฀y฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀s฀y฀s฀t฀e฀m฀s ฀a฀r฀e ฀r฀e฀f฀e฀r฀r฀e฀d ฀t฀o ฀a฀s ฀t฀h฀e
฀t฀h฀i฀r฀d ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀.
 )LUVW *HQHUDWLRQ RI $G +RF 1HWZRUNLQJ
฀H฀u฀m฀a฀y฀u฀n ฀h฀a฀s ฀r฀e฀p฀o฀r฀t฀e฀d ฀i฀n ฀[฀1฀] ฀t฀h฀a฀t ฀t฀h฀e ฀y฀e฀a฀r ฀1฀9฀7฀2 ฀s฀h฀o฀w฀e฀d ฀t฀h฀e ฀e฀m฀e฀r฀g฀e฀n฀c฀e ฀o฀f ฀t฀h฀e ฀f฀i฀r฀s฀t ฀g฀e฀n฀-
฀e฀r฀a฀t฀i฀o฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀. ฀T฀h฀e ฀D฀e฀f฀e฀n฀s฀e ฀A฀d฀v฀a฀n฀c฀e฀d ฀R฀e฀s฀e฀a฀r฀c฀h ฀P฀r฀o฀j฀e฀c฀t฀s ฀A฀g฀e฀n฀c฀y ฀(฀D฀A฀R฀P฀A฀)
฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀a ฀n฀e฀t฀w฀o฀r฀k ฀c฀a฀l฀l฀e฀d ฀P฀a฀c฀k฀e฀t ฀R฀a฀d฀i฀o ฀N฀e฀t฀w฀o฀r฀k฀s ฀(฀P฀R฀N฀E฀T฀) ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀u฀r฀e฀.
฀I฀t ฀w฀a฀s ฀u฀s฀e฀d ฀i฀n ฀c฀o฀m฀b฀i฀n฀a฀t฀i฀o฀n ฀w฀i฀t฀h ฀A฀L฀O฀H฀A฀n฀e฀t฀. ฀A฀L฀O฀H฀A฀n฀e฀t ฀w฀a฀s ฀a ฀p฀i฀o฀n฀e฀e฀r฀i฀n฀g ฀c฀o฀m฀-
฀p฀u฀t฀e฀r฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀s฀y฀s฀t฀e฀m฀d฀e฀v฀e฀l฀o฀p฀e฀d฀a฀t฀t฀h฀e฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀o฀f฀H฀a฀w฀a฀i฀i฀. ฀I฀t฀i฀s฀a฀p฀r฀o฀t฀o฀c฀o฀l฀f฀o฀r฀s฀a฀t฀e฀l฀l฀i฀t฀e
฀a฀n฀d ฀t฀e฀r฀r฀e฀s฀t฀r฀i฀a฀l ฀r฀a฀d฀i฀o ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s ฀a฀n฀d ฀C฀a฀r฀r฀i฀e฀r ฀S฀e฀n฀s฀e ฀M฀e฀d฀i฀u฀m ฀A฀c฀c฀e฀s฀s ฀(฀C฀S฀M฀A฀)฀. ฀I฀t ฀i฀s ฀a฀ls o
฀u฀s฀e฀d ฀a฀s ฀a ฀p฀r฀o฀t฀o฀t฀y฀p฀e ฀a฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀p฀r฀o฀v฀i฀d฀e ฀m฀e฀d฀i฀u฀m ฀a฀c฀c฀e฀s฀s ฀c฀o฀n฀t฀r฀o฀l฀. ฀P฀R฀N฀E฀T ฀w฀a฀s ฀t฀o ฀p฀r฀o฀v฀i฀d฀e
฀a฀n ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀m฀e฀a฀n฀s ฀o฀f ฀s฀h฀a฀r฀i฀n฀g ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀r฀a฀d฀i฀o ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀c฀h฀a฀n฀n฀e฀l ฀w฀i฀t฀h฀i฀n ฀a ฀n฀e฀t฀w฀o฀r฀k
฀a฀m฀o฀n฀g ฀m฀a฀n฀y ฀r฀a฀d฀i฀o฀s฀. ฀B฀e฀c฀a฀u฀s฀e ฀o฀f ฀t฀h฀a฀t฀,฀t฀h฀e ฀f฀i฀r฀s฀t ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀w฀a฀s ฀h฀o฀w฀e฀v฀e฀r ฀n฀o฀t ฀e฀n฀t฀i฀r฀e฀l฀y ฀o฀n ฀a฀n
฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e฀-฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀p฀a฀c฀k฀e฀t ฀r฀a฀d฀i฀o฀s ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀p฀a฀c฀k฀a฀g฀e ฀p฀r฀o฀v฀i฀d฀e฀d ฀s฀u฀p฀p฀o฀r฀t
฀f฀o฀r ฀O฀m฀n฀i฀-฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l฀, ฀s฀p฀r฀e฀a฀d ฀s฀p฀e฀c฀t฀r฀u฀m฀, ฀h฀a฀l฀f฀-฀d฀u฀p฀l฀e฀x ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀w฀i฀t฀h ฀a ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀r฀a฀t฀e ฀o฀f
฀u฀p ฀t฀o ฀4฀0฀0฀k฀b฀i฀t฀/฀s฀. ฀I฀n ฀t฀h฀e ฀P฀R฀N฀E฀T ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l฀, ฀t฀h฀e ฀d฀a฀t฀a ฀l฀i฀n฀k ฀a฀n฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r฀s ฀o฀f ฀t฀h฀e
฀O฀S฀I ฀r฀e฀f฀e฀r฀e฀n฀c฀e ฀m฀o฀d฀e฀l ฀w฀e฀r฀e ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d฀.
 6HFRQG *HQHUDWLRQ RI $G +RF 1HWZRUNLQJ
฀T฀h฀e ฀b฀i฀r฀t฀h ฀o฀f ฀t฀h฀e ฀s฀e฀c฀o฀n฀d ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀b฀e฀g฀a฀n ฀a฀f฀t฀e฀r ฀t฀h฀e ฀a฀p฀p฀r฀o฀v฀a฀l ฀o฀f ฀t฀h฀e
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀o฀f ฀A฀m฀e฀r฀i฀c฀a฀n ฀S฀t฀a฀n฀d฀a฀r฀d ฀C฀o฀d฀e ฀f฀o฀r ฀I฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀I฀n฀t฀e฀r฀c฀h฀a฀n฀g฀e ฀(฀A฀S฀C฀I฀I฀) ฀f฀o฀r ฀A฀r฀m฀a฀-
฀t฀u฀r฀e ฀R฀a฀d฀i฀o฀s ฀i฀n ฀1฀9฀8฀0฀. ฀T฀h฀i฀s ฀w฀a฀s ฀a ฀f฀u฀r฀t฀h฀e฀r ฀i฀m฀p฀r฀o฀v฀e฀m฀e฀n฀t ฀t฀o ฀t฀h฀e ฀F฀i฀r฀s฀t ฀G฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀a฀s ฀a ฀p฀a฀r฀t




฀t฀u฀r฀e ฀X฀.฀2฀5 ฀(฀A฀X฀.฀2฀5฀) ฀[฀2฀]฀, ฀[฀1฀]฀. ฀T฀h฀e ฀d฀e฀p฀l฀o฀y฀m฀e฀n฀t ฀w฀a฀s ฀i฀n ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀b฀a฀t฀t฀l฀e฀f฀i฀e฀l฀d฀, ฀a฀n ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t
฀w฀h฀e฀r฀e ฀t฀h฀e ฀d฀e฀p฀l฀o฀y฀m฀e฀n฀t ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀b฀e฀c฀o฀m฀e฀s ฀v฀e฀r฀y ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀, ฀i฀f ฀n฀o฀t ฀a฀t ฀a฀l฀l฀. ฀T฀h฀e
฀p฀r฀o฀g฀r฀a฀m ฀i฀m฀p฀r฀o฀v฀e฀d ฀t฀h฀e ฀r฀a฀d฀i฀o ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀s ฀s฀i฀z฀e ฀r฀e฀d฀u฀c฀t฀i฀o฀n฀, ฀c฀o฀s฀t ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀a฀n฀d ฀p฀o฀w฀e฀r ฀e฀c฀o฀n฀-
฀o฀m฀y฀. ฀T฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀w฀e฀r฀e ฀s฀c฀a฀l฀a฀b฀l฀e฀, ฀a฀n฀d ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀u฀i฀t฀e ฀w฀a฀s ฀r฀o฀b฀u฀s฀t ฀a฀n฀d ฀m฀o฀r฀e ฀t฀o฀l฀e฀r฀a฀n฀t ฀t฀o
฀e฀l฀e฀c฀t฀r฀o฀n฀i฀c ฀a฀t฀t฀a฀c฀k฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀w฀h฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀e฀s ฀s฀e฀c฀o฀n฀d ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g
฀f฀r฀o฀m ฀t฀h฀e ฀f฀i฀r฀s฀t ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀n฀e ฀a฀r฀e฀:
฀• ฀G฀l฀o฀b฀a฀l฀M฀o฀b฀i฀l฀e฀I฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀S฀y฀s฀t฀e฀m฀s฀p฀r฀o฀j฀e฀c฀t฀(฀G฀l฀o฀M฀o฀)฀, ฀a฀n฀i฀n฀i฀t฀i฀a฀t฀i฀v฀e฀t฀o฀m฀a฀k฀e฀t฀h฀e฀w฀i฀r฀e฀-
฀l฀e฀s฀s ฀a฀n฀d ฀m฀o฀b฀i฀l฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀t฀h฀e ฀f฀i฀r฀s฀t ฀c฀h฀o฀i฀c฀e ฀f฀o฀r ฀m฀i฀l฀i฀t฀a฀r฀y ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s
฀D฀e฀f฀e฀n฀s฀e ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀[฀3฀]฀.
฀• ฀N฀e฀a฀r ฀t฀e฀r฀m ฀D฀i฀g฀i฀t฀a฀l ฀R฀a฀d฀i฀o ฀S฀y฀s฀t฀e฀m฀s ฀(฀N฀T฀D฀R฀)฀, ฀a ฀D฀e฀f฀e฀n฀s฀e ฀A฀c฀a฀d฀e฀m฀y ฀d฀i฀r฀e฀c฀t฀e฀d ฀m฀o฀b฀i฀l฀e
฀R฀e฀s฀e฀a฀r฀c฀h ฀p฀r฀o฀j฀e฀c฀t ฀t฀h฀a฀t ฀a฀i฀m฀e฀d ฀t฀o ฀i฀n฀t฀e฀r฀l฀i฀n฀k ฀s฀t฀r฀a฀t฀e฀g฀i฀c ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀u฀s฀i฀n฀g ฀p฀a฀c฀k฀e฀t ฀d฀a฀t฀a ฀r฀a฀d฀i฀o
฀n฀e฀t฀w฀o฀r฀k฀s ฀i฀n ฀t฀h฀e ฀B฀r฀i฀g฀a฀d฀e ฀a฀r฀e฀a ฀[฀4฀]฀.
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฀T฀h฀i฀s ฀i฀s ฀t฀h฀e ฀u฀p฀g฀r฀a฀d฀e ฀o฀f ฀s฀e฀c฀o฀n฀d ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀A฀d ฀H฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀w฀h฀i฀c฀h ฀i฀s ฀t฀h฀e ฀c฀o฀m฀m฀e฀r฀-
฀c฀i฀a฀l ฀f฀o฀r฀m ฀o฀f ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀i฀n฀t฀r฀o฀d฀u฀c฀e฀d ฀i฀n ฀m฀i฀d ฀1฀9฀9฀0 ฀w฀i฀t฀h ฀t฀h฀e ฀p฀r฀o฀l฀i฀f฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀n฀o฀t฀e฀-
฀b฀o฀o฀k ฀c฀o฀m฀p฀u฀t฀e฀r฀s ฀a฀n฀d ฀o฀t฀h฀e฀r ฀s฀u฀s฀t฀a฀i฀n฀a฀b฀l฀e ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀e฀q฀u฀i฀p฀m฀e฀n฀t ฀[฀5฀]฀. ฀D฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀s ฀i฀n ฀t฀h฀e
฀B฀e฀l฀l฀m฀a฀n ฀F฀o฀r฀d ฀(฀D฀i฀s฀t฀a฀n฀c฀e฀-฀V฀e฀c฀t฀o฀r฀) ฀t฀y฀p฀e ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀[฀6฀] ฀l฀e฀d ฀t฀o ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀i฀t฀i฀o฀n ฀o฀f
฀c฀o฀n฀g฀r฀e฀g฀a฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀r฀e฀s฀e฀a฀r฀c฀h ฀c฀o฀n฀f฀e฀r฀e฀n฀c฀e฀s฀. ฀W฀i฀t฀h ฀i฀t ฀c฀a฀m฀e ฀t฀h฀e ฀r฀e฀b฀i฀r฀t฀h ฀o฀f ฀M฀o฀b฀i฀l฀e
฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀a฀s ฀a ฀p฀r฀o฀m฀i฀s฀i฀n฀g ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y ฀o฀f ฀c฀h฀o฀i฀c฀e ฀w฀h฀i฀c฀h ฀e฀v฀o฀l฀v฀e฀s ฀i฀n ฀s฀t฀a฀n฀d฀a฀r฀d ฀c฀o฀m฀m฀e฀r฀-
฀c฀i฀a฀l ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s ฀[฀2฀] ฀[฀5฀]฀.฀T฀h฀i฀s ฀m฀o฀d฀e฀r฀n ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀d฀a฀y ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c
฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀h฀a฀s ฀p฀r฀o฀d฀u฀c฀e฀d ฀t฀w฀o ฀m฀a฀j฀o฀r ฀l฀a฀n฀d฀m฀a฀r฀k฀s ฀i฀n ฀t฀h฀e ฀h฀i฀s฀t฀o฀r฀y ฀o฀f ฀c฀o฀m฀p฀u฀t฀i฀n฀g฀:
฀• ฀B฀l฀u฀e฀t฀o฀o฀t฀h ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y฀, ฀a฀n฀d
฀• ฀M฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀s฀e฀n฀s฀o฀r฀s฀.
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฀F฀i฀g฀u฀r฀e ฀1฀.฀1฀: ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s
฀• ฀T฀h฀e ฀f฀i฀g฀u฀r฀e ฀s฀h฀o฀w฀s ฀t฀h฀e ฀m฀u฀l฀t฀i ฀h฀o฀p ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n฀s฀, ฀w฀h฀e฀r฀e฀b฀y ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀s฀e฀n฀d ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀o฀w฀a฀r฀d฀s ฀t฀h฀e฀i฀r ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀.
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฀W฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀i฀s ฀u฀n฀d฀e฀r฀g฀o฀i฀n฀g ฀r฀a฀p฀i฀d ฀a฀d฀v฀a฀n฀c฀e฀m฀e฀n฀t฀s ฀t฀o ฀m฀e฀e฀t ฀t฀h฀e ฀d฀e฀m฀a฀n฀d฀s ฀o฀f ฀c฀u฀r฀-
฀r฀e฀n฀t ฀a฀n฀d ฀f฀u฀t฀u฀r฀e ฀t฀r฀e฀n฀d฀s ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀. ฀U฀n฀l฀i฀k฀e ฀w฀i฀r฀e฀d ฀n฀e฀t฀w฀o฀r฀k฀s ฀t฀h฀a฀t ฀r฀e฀q฀u฀i฀r฀e ฀a ฀f฀i฀x฀e฀d
฀n฀e฀t฀w฀o฀r฀k฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e฀c฀o฀n฀s฀i฀s฀t฀i฀n฀g฀o฀f ฀w฀i฀r฀e฀s฀, ฀b฀a฀s฀e฀-฀s฀t฀a฀t฀i฀o฀n฀s฀a฀n฀d฀r฀o฀u฀t฀e฀r฀s ฀t฀o฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e฀. ฀M฀o฀-
฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀a฀r฀e ฀s฀e฀l฀f ฀c฀o฀n฀f฀i฀g฀u฀r฀i฀n฀g฀, ฀t฀h฀u฀s ฀s฀e฀l฀f ฀o฀r฀g฀a฀n฀i฀z฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀t฀o
฀f฀o฀r฀m ฀a ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀a฀n฀y ฀n฀e฀t฀w฀o฀r฀k ฀c฀a฀b฀l฀i฀n฀g ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀t ฀s฀h฀o฀u฀l฀d
฀n฀o฀t ฀b฀e ฀c฀o฀m฀p฀l฀e฀t฀e฀l฀y ฀a฀s฀s฀u฀m฀e฀d ฀t฀h฀a฀t ฀M฀A฀N฀E฀T ฀c฀a฀n฀n฀o฀t ฀h฀a฀v฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e฀. ฀A฀c฀c฀o฀r฀d฀i฀n฀g
฀t฀o ฀G฀o฀l฀d฀s฀m฀i฀t฀h ฀e฀t ฀a฀l฀.฀, ฀a฀n฀d ฀H฀a฀a฀r฀s฀t฀e฀n ฀i฀n ฀[฀7฀] ฀[฀8฀] ฀r฀e฀p฀o฀r฀t฀e฀d ฀t฀h฀a฀t ฀s฀o฀m฀e ฀i฀n฀t฀e฀r฀-฀m฀e฀d฀i฀a฀t฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀es
฀m฀a฀y ฀b฀e ฀c฀h฀o฀s฀e฀n ฀t฀o ฀a฀c฀t ฀a฀s ฀a ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n ฀f฀o฀r ฀n฀e฀i฀g฀h฀b฀o฀r฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀e ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n
฀o฀f ฀t฀h฀e฀s฀e ฀n฀e฀t฀w฀o฀r฀k฀s ฀i฀s ฀h฀i฀g฀h฀l฀y ฀n฀e฀e฀d฀e฀d ฀i฀n ฀a฀r฀e฀a฀s ฀l฀i฀k฀e ฀b฀a฀t฀t฀l฀e฀f฀i฀e฀l฀d฀s฀, ฀e฀m฀e฀r฀g฀e฀n฀c฀y ฀r฀e฀s฀c฀u฀e ฀s฀e฀r฀v฀i฀c฀e฀s ,
฀l฀e฀c฀t฀u฀r฀e ฀t฀h฀e฀a฀t฀r฀e฀s ฀c฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀h฀a฀l฀l฀s ฀a฀n฀d ฀o฀t฀h฀e฀r ฀p฀l฀a฀c฀e฀s ฀w฀h฀e฀r฀e ฀d฀e฀p฀l฀o฀y฀m฀e฀n฀t ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀f฀r฀a฀s฀-
฀t฀r฀u฀c฀t฀u฀r฀e฀s ฀b฀e฀c฀o฀m฀e฀s ฀v฀e฀r฀y ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀. ฀R฀e฀c฀e฀n฀t฀l฀y฀, ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e
฀d฀e฀v฀i฀c฀e฀s ฀i฀s ฀a฀c฀h฀i฀e฀v฀e฀d ฀t฀h฀r฀o฀u฀g฀h฀f฀i฀x฀e฀d฀c฀a฀b฀l฀i฀n฀g฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀s฀u฀c฀h฀a฀s ฀c฀e฀l฀l฀u฀l฀a฀r ฀n฀e฀t฀w฀o฀r฀k฀s
฀w฀i฀t฀h ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n฀s ฀(฀B฀S฀C฀) ฀a฀n฀d ฀m฀o฀b฀i฀l฀e ฀s฀w฀i฀t฀c฀h฀i฀n฀g ฀c฀e฀n฀t฀e฀r฀s ฀(฀M฀S฀C฀)฀.
฀O฀t฀h฀e฀r฀m฀o฀b฀i฀l฀e฀d฀e฀v฀i฀c฀e฀s฀a฀r฀e฀c฀o฀n฀n฀e฀c฀t฀e฀d฀t฀o฀t฀h฀e฀I฀n฀t฀e฀r฀n฀e฀t฀v฀i฀a฀a฀w฀i฀r฀e฀l฀e฀s฀s฀a฀c฀c฀e฀s฀s฀p฀o฀i฀n฀t฀w฀h฀i฀c฀h
฀i฀s ฀a฀p฀p฀a฀r฀e฀n฀t฀l฀y ฀v฀e฀r฀y ฀h฀i฀g฀h ฀c฀o฀s฀t ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀i฀m฀e ฀c฀o฀n฀s฀u฀m฀i฀n฀g ฀t฀o ฀s฀e฀t ฀u฀p ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀e฀r฀v฀i฀c฀e฀s฀.
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฀I฀n ฀M฀A฀N฀E฀T฀, ฀e฀a฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀c฀t฀s ฀a฀s ฀a ฀r฀o฀u฀t฀e฀r ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀a ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n ฀t฀o ฀d฀i฀s฀c฀o฀v฀e฀r฀a฀n฀d
฀m฀a฀i฀n฀t฀a฀i฀n ฀t฀h฀e ฀r฀o฀u฀t฀e฀s ฀t฀o ฀o฀t฀h฀e฀r ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀t฀o ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e ฀o฀v฀e฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n
฀F฀i฀g฀u฀r฀e ฀1฀.฀1฀. ฀M฀A฀N฀E฀T฀s ฀a฀r฀e ฀s฀u฀b฀j฀e฀c฀t ฀t฀o ฀r฀a฀p฀i฀d ฀c฀h฀a฀n฀g฀e฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e฀i฀r ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀a฀b฀l฀e ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d
฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e฀s฀e ฀n฀e฀t฀w฀o฀r฀k฀s ฀l฀a฀r฀g฀e฀l฀y ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀t฀h฀e ฀t฀y฀p฀e ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀u฀s฀e฀d
฀f฀o฀r ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀a฀n฀d ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀h฀a฀s ฀t฀o ฀b฀e ฀d฀y฀n฀a฀m฀i฀c ฀a฀n฀d ฀s฀h฀o฀u฀l฀d ฀a฀d฀a฀p฀t ฀t฀o ฀t฀h฀e
฀f฀r฀e฀q฀u฀e฀n฀t ฀l฀i฀n฀k ฀c฀h฀a฀n฀g฀e฀s฀.
฀M฀i฀n฀i฀m฀a฀l฀c฀o฀n฀v฀e฀r฀g฀e฀n฀c฀e฀t฀i฀m฀e฀o฀f฀t฀h฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀a฀n฀d฀i฀t฀s฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y฀i฀n฀u฀s฀i฀n฀g฀l฀i฀m฀i฀t฀e฀d
฀p฀o฀w฀e฀r ฀a฀n฀d ฀b฀a฀n฀d฀w฀i฀d฀t฀h฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀m฀e฀e฀t฀i฀n฀g ฀t฀h฀e ฀d฀e฀m฀a฀n฀d฀s ฀o฀f ฀d฀y฀n฀a฀m฀i฀c ฀t฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀c฀h฀a฀n฀g฀e฀s ฀i฀s
฀r฀e฀g฀a฀r฀d฀e฀d ฀a฀s ฀a฀n ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e฀r฀e ฀a฀r฀e ฀m฀a฀n฀y ฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀t฀h฀a฀t
฀h฀a฀v฀e ฀b฀e฀e฀n ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀f฀o฀r ฀s฀u฀p฀p฀o฀r฀t฀i฀n฀g ฀M฀A฀N฀E฀T฀s ฀b฀u฀t ฀e฀a฀c฀h ฀o฀f ฀t฀h฀e฀m ฀h฀a฀s ฀i฀t฀s ฀m฀e฀r฀i฀t฀s ฀a฀n฀d ฀d฀e฀m฀e฀r฀-
฀i฀t฀s ฀[฀9฀]฀. ฀R฀e฀s฀e฀a฀r฀c฀h ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀b฀y ฀T฀o฀u฀m฀p฀i฀s ฀a฀n฀d ฀G฀o฀l฀d฀s฀m฀i฀t฀h ฀i฀n ฀[฀1฀0฀] ฀a฀n฀d ฀G฀u฀p฀t฀a ฀a฀n฀d ฀K฀u฀m฀a฀r
฀i฀n ฀[฀1฀1฀] ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀m฀u฀l฀t฀i฀h฀o฀p ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀a฀p฀a฀c฀-
฀i฀t฀y฀,฀a฀n฀d ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀r฀a฀t฀e ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,
฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀s ฀t฀h฀e ฀k฀e฀y ฀c฀h฀a฀l฀l฀e฀n฀g฀e ฀a฀r฀e฀a ฀i฀n ฀t฀h฀e ฀d฀e฀s฀i฀g฀n ฀o฀f ฀M฀o฀b฀i฀l฀e ฀A฀d ฀h฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k฀.
฀T฀h฀i฀s ฀t฀h฀e฀s฀i฀s ฀a฀d฀d฀r฀e฀s฀s฀e฀s ฀t฀h฀e ฀i฀s฀s฀u฀e ฀o฀f ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k
฀b฀y ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀i฀o฀n ฀o฀f ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀a฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀o฀f ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l
฀s฀t฀a฀c฀k ฀u฀s฀i฀n฀g ฀t฀h฀e ฀c฀r฀o฀s฀s ฀l฀a฀y฀e฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀.
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฀A฀d ฀H฀o฀c ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀r฀e ฀r฀e฀s฀p฀o฀n฀s฀i฀b฀l฀e ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀p฀a฀c฀k฀e฀t฀s ฀f฀r฀o฀m ฀t฀h฀e ฀s฀o฀u฀r฀c฀e ฀t฀o ฀d฀e฀s฀t฀i฀n฀a฀-
฀t฀i฀o฀n ฀a฀n฀d ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀I฀t ฀a฀l฀s฀o ฀v฀e฀r฀i฀f฀i฀e฀s ฀i฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀a฀r฀e ฀c฀o฀m฀i฀n฀g ฀f฀r฀o฀m ฀t฀h฀e ฀u฀p฀p฀e฀r
฀l฀a฀y฀e฀r ฀o฀r ฀l฀o฀w฀e฀r ฀l฀a฀y฀e฀r ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀t฀a฀c฀k ฀a฀n฀d ฀m฀a฀k฀e฀s ฀a ฀d฀e฀c฀i฀s฀i฀o฀n ฀a฀s ฀t฀o ฀w฀h฀e฀r฀e ฀t฀o
฀f฀o฀r฀w฀a฀r฀d ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀. ฀I฀n ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀n฀o฀t ฀f฀a฀m฀i฀l฀i฀a฀r ฀w฀i฀t฀h ฀t฀h฀e ฀t฀o฀p฀o฀l฀o฀g฀y
฀o฀f ฀t฀h฀e฀i฀r ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀I฀n฀s฀t฀e฀a฀d฀, ฀t฀h฀e฀y ฀h฀a฀v฀e ฀t฀o ฀d฀i฀s฀c฀o฀v฀e฀r ฀i฀t฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀i฀d฀e฀a ฀i฀s ฀t฀h฀a฀t ฀a ฀n฀e฀w ฀n฀o฀d฀e ฀m฀a฀y
฀a฀n฀n฀o฀u฀n฀c฀e ฀i฀t฀s ฀p฀r฀e฀s฀e฀n฀c฀e ฀a฀n฀d ฀s฀h฀o฀u฀l฀d ฀l฀i฀s฀t฀e฀n ฀f฀o฀r ฀a฀n฀n฀o฀u฀n฀c฀e฀m฀e฀n฀t฀s ฀b฀r฀o฀a฀d฀c฀a฀s฀t฀e฀d ฀b฀y ฀i฀t฀s ฀n฀e฀i฀g฀h฀b฀o฀r฀s฀.
฀E฀a฀c฀h ฀n฀o฀d฀e ฀l฀e฀a฀r฀n฀s ฀a฀b฀o฀u฀t ฀n฀o฀d฀e฀s ฀n฀e฀a฀r฀b฀y ฀a฀n฀d ฀h฀o฀w฀t฀o ฀r฀e฀a฀c฀h ฀t฀h฀e฀m฀. ฀T฀o ฀f฀i฀n฀d ฀a฀n฀d ฀m฀a฀i฀n฀t฀a฀i฀n ฀a฀n ฀o฀p฀-
฀t฀i฀m฀a฀l ฀r฀o฀u฀t฀e ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀a ฀d฀y฀n฀a฀m฀i฀c ฀t฀o฀p฀o฀l฀o฀g฀y ฀a฀r฀e฀a฀, ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀h฀o฀u฀l฀d
฀b฀e฀:
฀• ฀S฀i฀m฀p฀l฀e ฀a฀n฀d ฀e฀f฀f฀i฀c฀i฀e฀n฀t
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฀F฀i฀g฀u฀r฀e ฀1฀.฀2฀: ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀C฀l฀a฀s฀s฀i฀f฀i฀c฀a฀t฀i฀o฀n฀.
฀• ฀D฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀b฀u฀t ฀l฀i฀g฀h฀t ฀w฀e฀i฀g฀h฀t ฀i฀n ฀n฀a฀t฀u฀r฀e ฀t฀o ฀a฀v฀o฀i฀d ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀l฀e฀v฀e฀l ฀c฀o฀s฀t
฀• ฀Q฀u฀i฀c฀k฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n฀t฀o฀u฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d฀t฀o฀p฀o฀l฀o฀g฀y฀c฀h฀a฀n฀g฀e฀s฀a฀n฀d฀s฀h฀o฀u฀l฀d฀r฀e฀s฀u฀l฀t฀i฀n฀m฀i฀n฀i฀m฀a฀l฀c฀o฀n฀-
฀t฀r฀o฀l ฀o฀v฀e฀r฀h฀e฀a฀d ฀p฀a฀c฀k฀e฀t฀s ฀a฀n฀d
฀• ฀E฀f฀f฀i฀c฀i฀e฀n฀t ฀p฀o฀w฀e฀r ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n
฀T฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀i฀n฀v฀o฀l฀v฀e฀s ฀t฀w฀o฀m฀a฀j฀o฀r ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀: ฀f฀i฀r฀s฀t฀, ฀d฀e฀t฀e฀r฀m฀i฀n฀i฀n฀g ฀o฀p฀t฀i฀m฀a฀l ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀a฀t฀h฀s ฀a฀n฀d ฀s฀e฀c฀o฀n฀d฀, ฀t฀r฀a฀n฀s฀f฀e฀r฀r฀i฀n฀g ฀t฀h฀e ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s฀. ฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀u฀s฀e ฀s฀e฀v฀e฀r฀a฀l ฀m฀e฀t฀r฀i฀c฀s
฀t฀o ฀f฀i฀n฀d ฀t฀h฀e ฀b฀e฀s฀t ฀r฀o฀u฀t฀e ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀t฀h฀e ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀t฀h฀e฀i฀r ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀T฀h฀e฀s฀e ฀m฀e฀t฀r฀i฀c฀s ฀a฀r฀ea
฀s฀t฀a฀n฀d฀a฀r฀d ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t ฀t฀h฀a฀t ฀c฀o฀u฀l฀d ฀b฀e ฀n฀u฀m฀b฀e฀r ฀o฀f ฀h฀o฀p฀s฀, ฀w฀h฀i฀c฀h ฀i฀s ฀u฀s฀e฀d ฀b฀y ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀-
฀r฀i฀t฀h฀m ฀t฀o ฀d฀e฀t฀e฀r฀m฀i฀n฀e ฀t฀h฀e ฀o฀p฀t฀i฀m฀a฀l ฀p฀a฀t฀h ฀f฀o฀r ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀t฀o ฀i฀t฀s ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀p฀r฀o฀c฀e฀s฀s ฀o฀f ฀p฀a฀t฀h
฀d฀e฀t฀e฀r฀m฀i฀n฀a฀t฀i฀o฀n ฀i฀s ฀t฀h฀a฀t ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀i฀n฀i฀t฀i฀a฀l฀i฀z฀e ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s ฀a฀n฀d ฀m฀a฀i฀n฀t฀a฀i฀n
฀r฀o฀u฀t฀i฀n฀g ฀t฀a฀b฀l฀e฀s฀, ฀w฀h฀i฀c฀h ฀c฀o฀n฀t฀a฀i฀n ฀t฀h฀e ฀t฀o฀t฀a฀l ฀r฀o฀u฀t฀e ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀f฀o฀r ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g฀. ฀T฀h฀i฀s
฀r฀o฀u฀t฀e ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀v฀a฀r฀i฀e฀s ฀f฀r฀o฀m ฀o฀n฀e ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀t฀o ฀a฀n฀o฀t฀h฀e฀r฀. ฀T฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀r฀e
฀c฀l฀a฀s฀s฀i฀f฀i฀e฀d ฀a฀s ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀a฀n฀d ฀r฀e฀a฀c฀t฀i฀v฀e ฀t฀y฀p฀e฀s ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀u฀r฀e ฀1฀.฀2฀. ฀T฀h฀e ฀T฀a฀b฀l฀e ฀d฀r฀i฀v฀e ฀t฀y฀p฀e
฀w฀h฀i฀c฀h ฀a฀r฀e ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀a฀n฀d ฀a฀r฀e ฀c฀o฀n฀s฀t฀a฀n฀t฀, ฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s฀l฀y ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀e฀s฀. ฀W฀h฀e฀n ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s฀, ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀r฀e฀s฀p฀o฀n฀d฀s ฀b฀y ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀n฀g ฀t฀h฀e ฀u฀p฀d฀a฀t฀e฀s ฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀a ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t ฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀e฀s฀. ฀M฀e฀a฀n฀w฀h฀i฀l฀e฀, ฀t฀h฀e ฀r฀e฀a฀c฀ti฀v e
฀t฀y฀p฀e฀s ฀k฀n฀o฀w฀n ฀a฀s ฀s฀o฀u฀r฀c฀e฀s ฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀t฀y฀p฀e฀. ฀T฀h฀e฀s฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀m฀a฀i฀n฀l฀y ฀c฀r฀e฀a฀t฀e ฀r฀o฀u฀t฀e ฀o฀n฀l฀y ฀w฀h฀e฀n ฀i฀t
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฀i฀s ฀n฀e฀e฀d฀e฀d ฀b฀y ฀t฀h฀e ฀s฀o฀u฀r฀c฀e ฀n฀o฀d฀e฀. ฀T฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀h฀a฀s ฀t฀w฀o ฀p฀r฀o฀c฀e฀s฀s฀e฀s฀. ฀T฀h฀e ฀f฀i฀r฀s฀t ฀o฀n฀e ฀i฀s ฀r฀o฀u฀t฀e ฀d฀i฀s฀-
฀c฀o฀v฀e฀r฀y ฀w฀h฀i฀c฀h ฀i฀n฀v฀o฀k฀e฀s ฀a ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀d฀u฀r฀e ฀a฀n฀d ฀t฀e฀r฀m฀i฀n฀a฀t฀e฀d ฀w฀h฀e฀n ฀a ฀r฀o฀u฀t฀e ฀h฀a฀s ฀b฀e฀e฀n
฀f฀o฀u฀n฀d ฀o฀r ฀n฀o ฀r฀o฀u฀t฀e ฀i฀s ฀f฀o฀u฀n฀d ฀a฀f฀t฀e฀r ฀a฀l฀l ฀t฀h฀e ฀r฀o฀u฀t฀e ฀p฀e฀r฀m฀u฀t฀a฀t฀i฀o฀n฀s ฀a฀r฀e ฀c฀o฀m฀p฀l฀e฀t฀e฀d฀. ฀T฀h฀e ฀s฀e฀c฀o฀n฀d
฀p฀r฀o฀c฀e฀s฀s ฀i฀s ฀r฀o฀u฀t฀e ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e฀. ฀T฀h฀e ฀r฀o฀u฀t฀e฀s ฀a฀r฀e ฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d ฀b฀y ฀a ฀r฀o฀u฀t฀e ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e ฀p฀r฀o฀c฀e฀-
฀d฀u฀r฀e ฀u฀n฀t฀i฀l ฀n฀o ฀l฀o฀n฀g฀e฀r ฀n฀e฀e฀d฀e฀d฀. ฀T฀h฀e ฀d฀i฀s฀a฀d฀v฀a฀n฀t฀a฀g฀e ฀o฀f ฀t฀h฀e฀s฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀s ฀l฀o฀n฀g฀e฀r ฀d฀e฀l฀a฀y฀. ฀I฀n ฀o฀t฀h฀e฀r
฀w฀o฀r฀d฀s฀, ฀a ฀r฀o฀u฀t฀e ฀m฀a฀y ฀n฀o฀t ฀b฀e ฀r฀e฀a฀d฀y ฀f฀o฀r ฀u฀s฀e ฀i฀m฀m฀e฀d฀i฀a฀t฀e฀l฀y ฀w฀h฀e฀n ฀t฀h฀e ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀a฀r฀e ฀r฀e฀a฀d฀y ฀t฀o
฀s฀e฀n฀d฀.
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฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀) ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀s ฀a ฀s฀i฀m฀p฀l฀e฀, ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀n฀d ฀a฀n ฀O฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀d฀e฀s฀i฀g฀n฀e฀d฀s฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y฀f฀o฀r฀u฀s฀e฀i฀n฀m฀u฀l฀t฀i฀-฀h฀o฀p฀w฀i฀r฀e฀l฀e฀s฀s฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀I฀t฀u฀s฀e฀s฀s฀o฀u฀r฀c฀e
฀r฀o฀u฀t฀i฀n฀g฀r฀a฀t฀h฀e฀r ฀t฀h฀a฀n฀t฀h฀e฀h฀o฀p฀-฀b฀y฀-฀h฀o฀p฀r฀o฀u฀t฀i฀n฀g฀a฀p฀p฀r฀o฀a฀c฀h฀[฀1฀2฀]฀. ฀E฀a฀c฀h฀p฀a฀c฀k฀e฀t ฀t฀o฀b฀e฀r฀o฀u฀t฀e฀d฀c฀a฀r฀r฀i฀e฀s
฀i฀n ฀i฀t฀s ฀h฀e฀a฀d฀e฀r ฀a ฀c฀o฀m฀p฀l฀e฀t฀e ฀o฀r฀d฀e฀r฀e฀d ฀l฀i฀s฀t ฀o฀f ฀n฀o฀d฀e฀s ฀t฀h฀r฀o฀u฀g฀h ฀w฀h฀i฀c฀h ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀h฀a฀s ฀p฀a฀s฀s฀e฀d฀. ฀T฀h฀e
฀a฀d฀v฀a฀n฀t฀a฀g฀e ฀o฀f ฀t฀h฀i฀s ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀s ฀t฀h฀a฀t ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e ฀n฀o฀d฀e฀s ฀d฀o ฀n฀o฀t ฀n฀e฀e฀d ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀u฀p฀-฀t฀o฀-฀d฀a฀t฀e
฀r฀o฀u฀t฀i฀n฀g ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀r฀o฀u฀t฀e ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀. ฀D฀u฀e ฀t฀o ฀t฀h฀e ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f
฀D฀S฀R฀,฀p฀e฀r฀i฀o฀d฀i฀c฀r฀o฀u฀t฀e฀u฀p฀d฀a฀t฀e฀s฀a฀n฀d฀n฀e฀i฀g฀h฀b฀o฀r฀d฀e฀t฀e฀c฀t฀i฀o฀n฀a฀r฀e฀e฀l฀i฀m฀i฀n฀a฀t฀e฀d฀t฀o฀m฀i฀n฀i฀m฀i฀z฀e฀b฀a฀n฀d฀w฀i฀d฀t฀h
฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀[฀1฀3฀, ฀1฀4฀]฀.
฀F฀i฀g฀u฀r฀e ฀1฀.฀3฀: ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀:฀R฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀p฀r฀o฀c฀e฀s฀s฀.
฀D฀S฀R ฀h฀a฀s ฀t฀w฀o ฀b฀a฀s฀i฀c ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀s ฀o฀f ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s฀: ฀(฀1฀) ฀T฀h฀e ฀R฀o฀u฀t฀e ฀D฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s
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฀F฀i฀g฀u฀r฀e ฀1฀.฀4฀: ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀:฀R฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀p฀r฀o฀c฀e฀s฀s฀.
฀w฀h฀i฀c฀h ฀f฀l฀o฀o฀d฀s ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀(฀R฀R฀E฀Q฀) ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀a฀l฀l ฀i฀t฀s ฀n฀e฀i฀g฀h฀b฀o฀r฀i฀n฀g ฀n฀o฀d฀e฀s฀.
฀T฀h฀e ฀h฀e฀a฀d฀e฀r ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀c฀o฀n฀t฀a฀i฀n฀s ฀I฀P ฀a฀d฀d฀r฀e฀s฀s฀e฀s ฀o฀f ฀b฀o฀t฀h ฀s฀e฀n฀d฀e฀r ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e฀r฀, ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n
฀F฀i฀g฀u฀r฀e฀. ฀1฀.฀3฀. ฀T฀h฀e ฀R฀o฀u฀t฀e ฀R฀e฀p฀l฀y ฀p฀r฀o฀c฀e฀s฀s ฀w฀h฀i฀c฀h ฀r฀e฀t฀u฀r฀n฀s ฀t฀h฀e ฀r฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀m฀e฀s฀s฀a฀g฀e฀s ฀(฀R฀R฀E฀P฀)฀.
฀T฀h฀e ฀h฀e฀a฀d฀e฀r ฀o฀f ฀t฀h฀e ฀R฀o฀u฀t฀e ฀R฀e฀p฀l฀y ฀c฀o฀n฀t฀a฀i฀n฀s ฀a ฀l฀i฀s฀t ฀o฀f ฀t฀h฀e ฀b฀e฀s฀t ฀r฀o฀u฀t฀e฀s ฀f฀r฀o฀m ฀t฀h฀e ฀s฀o฀u฀r฀c฀e ฀t฀o ฀t฀h฀e
฀t฀a฀r฀g฀e฀t ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀, ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀u฀r฀e ฀1฀.฀4฀.
฀A฀d ฀H฀o฀c ฀O฀n฀-฀D฀e฀m฀a฀n฀d ฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r ฀(฀A฀O฀D฀V฀) ฀i฀s ฀a฀n ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l
฀t฀h฀a฀t ฀c฀o฀m฀b฀i฀n฀e฀s ฀t฀h฀e ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s ฀o฀f ฀b฀o฀t฀h ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀) ฀a฀n฀d ฀D฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀-
฀S฀e฀q฀u฀e฀n฀c฀e฀d ฀D฀i฀s฀t฀a฀n฀c฀e฀-฀V฀e฀c฀t฀o฀r ฀(฀D฀S฀D฀V฀)฀. ฀I฀t ฀u฀s฀e฀s ฀t฀h฀e ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀s ฀o฀f ฀R฀o฀u฀t฀e ฀D฀i฀s฀-
฀c฀o฀v฀e฀r฀y ฀a฀n฀d ฀R฀o฀u฀t฀e ฀M฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e ฀f฀r฀o฀m฀D฀S฀R฀u฀s฀i฀n฀g ฀f฀o฀r฀w฀a฀r฀d ฀a฀n฀d ฀r฀e฀v฀e฀r฀s฀e ฀p฀a฀t฀h ฀s฀e฀t฀u฀p฀, ฀a฀s ฀s฀h฀o฀w฀n
฀i฀n ฀F฀i฀g฀u฀r฀e ฀1฀.฀5฀, ฀i฀n ฀a฀d฀d฀i฀t฀i฀o฀n ฀t฀o ฀t฀h฀e ฀h฀o฀p฀-฀b฀y฀-฀h฀o฀p ฀r฀o฀u฀t฀i฀n฀g ฀s฀e฀q฀u฀e฀n฀c฀e ฀n฀u฀m฀b฀e฀r฀s ฀a฀n฀d ฀p฀e฀r฀i฀o฀d฀i฀c ฀b฀e฀a฀-
฀c฀o฀n฀s ฀f฀r฀o฀m ฀D฀S฀D฀V ฀a฀s ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀b฀y ฀[฀1฀5฀]฀. ฀M฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀r฀e฀q฀u฀e฀s฀t฀i฀n฀g ฀t฀o ฀f฀o฀r฀w฀a฀r฀d ฀p฀a฀c฀k฀e฀t฀s ฀t฀o
฀o฀t฀h฀e฀r฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀w฀i฀l฀l฀b฀r฀o฀a฀d฀c฀a฀s฀t฀t฀h฀e฀r฀o฀u฀t฀e฀r฀e฀q฀u฀e฀s฀t฀(฀R฀R฀E฀Q฀)฀p฀a฀c฀k฀e฀t฀t฀o฀i฀t฀s฀n฀e฀i฀g฀h฀b฀o฀u฀r฀s฀w฀h฀i฀c฀h
฀t฀h฀e฀n ฀f฀o฀r฀w฀a฀r฀d ฀t฀h฀e ฀r฀e฀q฀u฀e฀s฀t ฀t฀o ฀t฀h฀e฀i฀r ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀s ฀u฀n฀t฀i฀l ฀e฀i฀t฀h฀e฀r ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀o฀r ฀a฀n ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀-
฀a฀t฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀(฀s฀) ฀w฀i฀t฀h ฀r฀o฀u฀t฀e฀(฀s฀) ฀t฀o ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀i฀s ฀l฀o฀c฀a฀t฀e฀d฀. ฀A฀O฀D฀V ฀u฀s฀e฀s ฀d฀e฀s฀t฀i฀n฀a฀t฀i o n
฀s฀e฀q฀u฀e฀n฀c฀e ฀n฀u฀m฀b฀e฀r฀s ฀a฀n฀d ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀I฀D฀s ฀o฀n ฀e฀a฀c฀h ฀n฀o฀d฀e ฀t฀o ฀e฀n฀s฀u฀r฀e ฀a฀l฀l ฀r฀o฀u฀t฀e฀s ฀a฀r฀e ฀l฀o฀o฀p฀-฀f฀r฀e฀e ฀a฀n฀d
฀c฀o฀n฀t฀a฀i฀n ฀t฀h฀e ฀m฀o฀s฀t ฀r฀e฀c฀e฀n฀t ฀r฀o฀u฀t฀e ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀c฀o฀n฀d฀u฀c฀t฀e฀d
฀o฀n ฀b฀o฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀[฀1฀2฀, ฀1฀6฀–฀1฀9฀]฀, ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀A฀O฀D฀V ฀p฀e฀r฀f฀o฀r฀m฀s ฀b฀e฀t฀t฀e฀r
฀t฀h฀a฀n ฀D฀S฀R ฀a฀n฀d ฀o฀t฀h฀e฀r ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀, ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀, ฀a฀n฀d
฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀. ฀T฀h฀e ฀D฀S฀R ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀s ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o ฀i฀t฀s ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f ฀h฀a฀v฀i฀n฀g ฀m฀u฀l฀t฀i฀p฀l฀e
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฀F฀i฀g฀u฀r฀e ฀1฀.฀5฀: ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀A฀d ฀H฀o฀c ฀O฀n฀-฀D฀e฀m฀a฀n฀d ฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r฀: ฀(฀a฀) ฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀o฀f ฀R฀o฀u฀t฀e
฀r฀e฀q฀u฀e฀s฀t ฀p฀r฀o฀c฀e฀s฀s ฀(฀b฀) ฀R฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀p฀r฀o฀c฀e฀s฀s฀.
฀r฀o฀u฀t฀e฀s ฀t฀o ฀o฀t฀h฀e฀r ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀s฀. ฀I฀n ฀c฀a฀s฀e ฀o฀f ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e฀, ฀i฀t ฀d฀o฀e฀s ฀n฀o฀t ฀r฀e฀q฀u฀i฀r฀e ฀a ฀n฀e฀w ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀-
฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s฀. ฀F฀o฀r ฀t฀h฀i฀s ฀r฀e฀a฀s฀o฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y ฀i฀s ฀r฀e฀d฀u฀c฀e฀d฀; ฀l฀e฀s฀s ฀p฀a฀c฀k฀e฀t ฀d฀r฀o฀p฀p฀i฀n฀g ฀a฀n฀d ฀l฀e฀s฀s
฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀. ฀R฀e฀f฀e฀r฀e฀n฀c฀e ฀[฀2฀0฀–฀2฀3฀] ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t฀, ฀i฀n ฀a ฀h฀i฀g฀h ฀c฀o฀m฀p฀l฀e฀x ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀e฀r฀e
฀m฀o฀b฀i฀l฀i฀t฀y ฀i฀s ฀v฀e฀r฀y ฀h฀i฀g฀h฀, ฀t฀h฀e ฀D฀S฀R ฀h฀a฀s ฀h฀i฀g฀h ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀m฀-
฀p฀a฀r฀e฀d ฀t฀o ฀i฀t฀s ฀c฀o฀u฀n฀t฀e฀r฀p฀a฀r฀t ฀A฀O฀D฀V฀, ฀w฀h฀i฀c฀h ฀l฀o฀s฀e฀s ฀e฀n฀e฀r฀g฀y ฀d฀u฀e ฀t฀o ฀b฀r฀o฀a฀d฀c฀a฀s฀t฀i฀n฀g ฀h฀e฀l฀l฀o ฀m฀e฀s฀s฀a฀g฀e฀s ฀t฀o
฀u฀p฀d฀a฀t฀e ฀i฀t฀s ฀r฀o฀u฀t฀e฀s฀.
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฀M฀A฀N฀E฀T ฀i฀s ฀v฀u฀l฀n฀e฀r฀a฀b฀l฀e ฀d฀u฀e ฀t฀o ฀i฀t฀s ฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀s฀u฀c฀h ฀a฀s ฀o฀p฀e฀n ฀m฀e฀d฀i฀u฀m฀, ฀c฀o฀n฀-
฀s฀t฀a฀n฀t฀l฀y ฀c฀h฀a฀n฀g฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y฀, ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀a฀n฀d ฀c฀o฀o฀p฀e฀r฀a฀t฀i฀v฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀a฀n฀d ฀i฀n฀-
฀h฀e฀r฀e฀n฀t฀l฀y ฀c฀o฀n฀s฀t฀r฀a฀i฀n฀e฀d ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s฀, ฀w฀h฀i฀c฀h ฀m฀a฀n฀i฀f฀e฀s฀t ฀t฀h฀e฀m฀s฀e฀l฀v฀e฀s ฀i฀n ฀t฀h฀e ฀e฀x฀h฀a฀u฀s฀t฀i฀b฀le ฀s฀o฀u r฀c฀e฀s
฀o฀f ฀p฀o฀w฀e฀r ฀a฀s ฀F฀e฀e฀n฀e฀y ฀a฀n฀d ฀N฀i฀l฀s฀s฀o฀n ฀r฀e฀p฀o฀r฀t฀e฀d ฀i฀n ฀[฀2฀4฀]฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀d฀e฀s฀c฀r฀i฀b฀e ฀s฀o฀m฀e ฀o฀f ฀t฀h฀e฀s฀e
฀t฀e฀c฀h฀n฀i฀c฀a฀l ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀t฀h฀a฀t ฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀M฀A฀N฀E฀T฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀d ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀t฀o
฀s฀o฀l฀v฀i฀n฀g ฀t฀h฀e฀m฀, ฀w฀i฀t฀h ฀a ฀s฀p฀e฀c฀i฀a฀l ฀e฀m฀p฀h฀a฀s฀i฀s ฀o฀n ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀. ฀S฀o฀m฀e ฀o฀f ฀t฀h฀e฀s฀e ฀t฀e฀c฀h฀n฀i฀c฀a฀l
฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀i฀n฀c฀l฀u฀d฀e ฀t฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀:
฀• ฀I฀n ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀, ฀w฀i฀r฀e฀l฀e฀s฀s ฀d฀e฀v฀i฀c฀e฀s ฀d฀o ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e฀s ฀w฀i฀t฀h
฀e฀a฀c฀h ฀o฀t฀h฀e฀r ฀u฀s฀i฀n฀g ฀e฀i฀t฀h฀e฀r ฀a ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n ฀o฀r ฀a ฀r฀o฀u฀t฀e฀r฀, ฀b฀u฀t ฀w฀i฀t฀h ฀t฀h฀e ฀e฀m฀e฀r฀g฀e฀d ฀o฀f ฀a ฀n฀e฀w
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฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀s฀u฀c฀h฀a฀s ฀M฀A฀N฀E฀T฀. ฀U฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀e฀m฀e฀n฀t฀s ฀p฀o฀s฀e ฀n฀e฀t฀w฀o฀r฀k
฀d฀e฀s฀i฀g฀n ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y ฀u฀n฀d฀e฀r ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀t฀r฀a฀i฀n฀t฀s ฀r฀e฀s฀u฀l฀t฀i฀n฀g ฀i฀n ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀a฀n฀d
฀p฀o฀s฀s฀i฀b฀l฀y ฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀.
฀• ฀A฀n฀o฀t฀h฀e฀r ฀c฀h฀a฀l฀l฀e฀n฀g฀e ฀i฀s ฀v฀a฀r฀i฀a฀t฀i฀o฀n ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀l฀i฀n฀k฀. ฀D฀i฀f฀f฀e฀r฀e฀n฀t ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀c฀o฀n฀-
฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀o฀n฀e ฀o฀r ฀m฀o฀r฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s ฀t฀h฀a฀t ฀h฀a฀v฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d
฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s ฀a฀n฀d ฀o฀p฀e฀r฀a฀t฀e ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀a฀n฀d ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y
฀l฀e฀a฀d ฀t฀o ฀u฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l ฀l฀i฀n฀k฀s ฀b฀e฀t฀w฀e฀e฀n ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀d฀e฀-
฀s฀i฀g฀n฀i฀n฀g ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀c฀a฀n ฀b฀e ฀a ฀c฀o฀m฀p฀l฀e฀x ฀c฀a฀s฀e฀; ฀t฀h฀e ฀d฀e฀s฀i฀g฀n ฀s฀o฀l฀u฀t฀i฀o฀n ฀r฀e฀q฀u฀i฀r฀e฀s
฀d฀y฀n฀a฀m฀i฀c ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀t฀o ฀t฀h฀e ฀t฀r฀a฀f฀f฀i฀c ฀l฀o฀a฀d฀, ฀n฀e฀t฀w฀o฀r฀k ฀t฀r฀a฀f฀f฀i฀c ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀p฀o฀w฀e฀r
฀a฀n฀d ฀c฀h฀a฀n฀n฀e฀l ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀a฀s ฀r฀e฀p฀o฀r฀t฀e฀d ฀b฀y ฀[฀2฀5฀]฀.
฀• ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀t฀r฀a฀i฀n฀t ฀i฀s ฀a฀n฀o฀t฀h฀e฀r ฀c฀h฀a฀l฀l฀e฀n฀g฀i฀n฀g ฀i฀s฀s฀u฀e฀. ฀T฀h฀e ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀-
฀w฀o฀r฀k฀s ฀c฀a฀n ฀e฀i฀t฀h฀e฀r ฀b฀e ฀s฀t฀a฀t฀i฀o฀n฀a฀r฀y ฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀n฀d ฀s฀o฀m฀e ฀o฀f ฀t฀h฀e฀m ฀a฀r฀e ฀a฀t฀t฀a฀c฀h฀e฀d ฀t฀o ฀a ฀p฀o฀w฀e฀r
฀s฀o฀u฀r฀c฀e ฀s฀u฀c฀h ฀a฀s ฀v฀e฀h฀i฀c฀l฀e฀s ฀t฀h฀a฀t ฀c฀a฀n ฀p฀r฀o฀v฀i฀d฀e ฀p฀o฀w฀e฀r ฀t฀o ฀t฀h฀e฀m ฀f฀o฀r ฀a ฀l฀o฀n฀g ฀t฀i฀m฀e฀. ฀H฀o฀w฀e฀v฀e฀r฀,
฀t฀h฀e ฀m฀a฀j฀o฀r฀i฀t฀y ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀u฀s฀e฀d ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀a฀r฀e ฀p฀o฀w฀e฀r฀e฀d ฀b฀y
฀b฀a฀t฀t฀e฀r฀i฀e฀s ฀w฀i฀t฀h ฀l฀i฀m฀i฀t฀e฀d ฀l฀i฀f฀e ฀s฀p฀a฀n฀. ฀S฀o฀m฀e ฀o฀f ฀t฀h฀e฀s฀e ฀b฀a฀t฀t฀e฀r฀i฀e฀s ฀a฀r฀e ฀r฀e฀c฀h฀a฀r฀g฀e฀a฀b฀l฀e ฀a฀n฀d ฀so m e
฀c฀a฀n฀n฀o฀t ฀b฀e ฀r฀e฀c฀h฀a฀r฀g฀e฀d฀, ฀s฀u฀c฀h ฀a฀s ฀s฀e฀n฀s฀o฀r ฀n฀o฀d฀e฀s ฀t฀h฀a฀t ฀a฀r฀e ฀e฀m฀b฀e฀d฀d฀e฀d ฀i฀n ฀w฀a฀l฀l฀s฀, ฀o฀r ฀d฀r฀o฀p฀p฀e฀d
฀i฀n฀t฀o ฀a ฀r฀e฀m฀o฀t฀e ฀r฀e฀g฀i฀o฀n฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀p฀o฀w฀e฀r ฀n฀e฀e฀d฀s ฀t฀o ฀b฀e ฀c฀o฀n฀s฀e฀r฀v฀e฀d ฀t฀o ฀m฀a฀x฀i฀m฀i฀z฀e ฀t฀h฀e ฀q฀u฀a฀l฀-
฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀d฀a฀t฀a ฀d฀e฀l฀i฀v฀e฀r฀y ฀a฀n฀d ฀d฀e฀l฀a฀y ฀r฀e฀d฀u฀c฀t฀i฀o฀n฀.
฀J฀o฀n฀e฀s ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀2฀6฀] ฀h฀a฀s ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d ฀t฀h฀e ฀r฀e฀a฀s฀o฀n฀s ฀w฀h฀y ฀s฀o ฀m฀u฀c฀h ฀a฀t฀t฀e฀n฀t฀i฀o฀n ฀i฀s ฀g฀i฀v฀e฀n ฀t฀o ฀t฀h฀e ฀i฀ss u e
฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀a฀n฀d ฀c฀o฀n฀t฀r฀o฀l฀. ฀H฀e ฀h฀a฀s ฀a฀n฀a฀l฀y฀z฀e฀d ฀t฀h฀e ฀s฀o฀u฀r฀c฀e฀s ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n
฀M฀A฀N฀E฀T ฀a฀n฀d ฀c฀l฀a฀s฀s฀i฀f฀i฀e฀d ฀t฀h฀e฀s฀e ฀s฀o฀u฀r฀c฀e฀s ฀i฀n฀t฀o ฀t฀w฀o ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀1฀. ฀C฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀l฀e฀v฀e฀l ฀a฀n฀d
฀2฀. ฀C฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀l฀e฀v฀e฀l
฀T฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀l฀e฀v฀e฀l ฀i฀n฀v฀o฀l฀v฀e฀s ฀u฀s฀a฀g฀e ฀o฀f ฀t฀r฀a฀n฀s฀c฀e฀i฀v฀e฀r ฀a฀t ฀t฀h฀e ฀s฀o฀u฀r฀c฀e
฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀, ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀r฀y฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀a฀s฀w฀e฀l฀l ฀a฀s฀t฀h฀e฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀. ฀T฀h฀e฀t฀r฀a฀n฀s฀-
฀m฀i฀t฀t฀e฀r ฀i฀s ฀u฀s฀e฀d ฀f฀o฀r ฀s฀e฀n฀d฀i฀n฀g ฀c฀o฀n฀t฀r฀o฀l ฀a฀n฀d ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s฀, ฀w฀h฀i฀l฀e ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r ฀i฀s ฀u฀s฀e฀d ฀t฀o ฀r฀e฀ce i v e
฀c฀o฀n฀t฀r฀o฀l ฀a฀n฀d ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀1฀.฀6฀. ฀G฀o฀o฀d ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀h฀a฀r฀a฀c฀-
฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀s ฀v฀e฀r฀y ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀f฀o฀r ฀t฀h฀e ฀d฀e฀s฀i฀g฀n ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n
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฀F฀i฀g฀u฀r฀e ฀1฀.฀6฀: ฀O฀v฀e฀r฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l฀.
฀c฀h฀a฀n฀n฀e฀l฀. ฀M฀e฀a฀n฀w฀h฀i฀l฀e฀, ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀l฀e฀v฀e฀l ฀i฀n฀v฀o฀l฀v฀e฀s ฀t฀h฀e ฀t฀o฀t฀a฀l ฀e฀n฀e฀r฀g฀y ฀s฀p฀e฀n฀t ฀a฀t
฀a ฀s฀o฀u฀r฀c฀e ฀a฀n฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀t฀h฀r฀o฀u฀g฀h ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀A฀l฀s฀o ฀e฀n฀e฀r฀g฀y ฀i฀s
฀s฀p฀e฀n฀t ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀m฀e฀n฀t ฀a฀n฀d ฀e฀n฀e฀r฀g฀y ฀i฀s ฀s฀p฀e฀n฀t ฀i฀n ฀p฀a฀c฀k฀e฀t ฀r฀e฀c฀e฀p฀-
฀t฀i฀o฀n ฀a฀n฀d ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀m฀e฀n฀t ฀a฀t ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀, ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀e฀n฀e฀r฀g฀y ฀s฀p฀e฀n฀t ฀a฀t ฀i฀d฀l฀e
฀s฀t฀a฀t฀e฀. ฀T฀h฀e ฀d฀e฀s฀i฀g฀n ฀s฀o฀l฀u฀t฀i฀o฀n ฀f฀o฀r ฀M฀A฀N฀E฀T ฀m฀u฀s฀t ฀b฀e ฀s฀e฀l฀f ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀t฀o ฀a฀d฀j฀u฀s฀t ฀t฀o ฀n฀e฀t฀w฀o฀r฀k ฀e฀n฀v฀i฀-
฀r฀o฀n฀m฀e฀n฀t ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀r฀a฀f฀f฀i฀c ฀w฀h฀e฀r฀e ฀t฀h฀e฀y ฀r฀u฀n ฀a฀n฀d ฀t฀h฀i฀s ฀m฀o฀t฀i฀v฀a฀t฀e฀d ฀o฀u฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀f฀o฀c฀u฀s ฀o฀n ฀p฀o฀w฀e฀r
฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀i฀n฀t฀h฀e฀m฀o฀b฀i฀l฀e฀a฀d฀h฀o฀c฀w฀i฀r฀e฀l฀e฀s฀s฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e฀p฀r฀o฀p฀o฀s฀e฀d฀p฀o฀w฀e฀r฀m฀o฀d฀e฀l
฀s฀t฀r฀i฀k฀e฀s ฀a ฀b฀a฀l฀a฀n฀c฀e ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀t฀w฀o ฀c฀o฀s฀t฀s฀.
 0RWLYDWLRQ RI WKH UHVHDUFK WKHVLV DV ZHOO DV WHFKQLFDO
LVVXHV
฀T฀h฀e ฀g฀r฀o฀w฀t฀h ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀h฀a฀s ฀b฀e฀e฀n ฀e฀x฀c฀e฀p฀t฀i฀o฀n฀a฀l฀l฀y ฀l฀a฀r฀g฀e ฀i฀n ฀t฀h฀e
฀l฀a฀s฀t ฀d฀e฀c฀a฀d฀e ฀a฀n฀d ฀i฀t ฀i฀s ฀p฀r฀e฀d฀i฀c฀t฀e฀d ฀t฀h฀a฀t ฀t฀h฀e ฀d฀e฀m฀a฀n฀d ฀f฀o฀r ฀t฀h฀e฀s฀e ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀w฀i฀l฀l ฀i฀n฀c฀r฀e฀a฀s฀e฀d฀r฀a฀m฀a฀t฀-
฀i฀c฀a฀l฀l฀y ฀i฀n ฀t฀h฀e ฀c฀o฀m฀i฀n฀g ฀y฀e฀a฀r฀s฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀i฀s ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀b฀r฀o฀a฀d฀e฀n ฀t฀h฀e ฀v฀i฀s฀i฀o฀n ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀b฀y ฀d฀e฀v฀e฀l฀-
฀o฀p฀i฀n฀g ฀a฀d฀v฀a฀n฀c฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀a฀t ฀a฀n ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e ฀l฀a฀y฀e฀r ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀, ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y
฀a฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀w฀h฀e฀r฀e ฀a฀c฀c฀u฀r฀a฀t฀e ฀a฀n฀d ฀c฀o฀r฀r฀e฀c฀t ฀r฀o฀u฀t฀-
฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀m฀u฀s฀t ฀b฀e ฀u฀s฀e฀d฀. ฀A ฀l฀i฀t฀t฀l฀e ฀i฀m฀p฀r฀o฀v฀e฀m฀e฀n฀t ฀i฀n ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r
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฀h฀a฀s ฀d฀r฀a฀m฀a฀t฀i฀c฀a฀l฀l฀y ฀i฀m฀p฀r฀o฀v฀e฀d ฀o฀v฀e฀r฀a฀l฀l ฀o฀u฀t฀p฀u฀t ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀T฀o ฀m฀e฀e฀t ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g
฀d฀e฀m฀a฀n฀d฀, ฀m฀a฀n฀y ฀e฀f฀f฀o฀r฀t฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀m฀a฀d฀e ฀i฀n ฀p฀a฀s฀t ฀r฀e฀s฀e฀a฀r฀c฀h ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀b฀y ฀u฀s฀i฀n฀g ฀v฀a฀r฀i฀o฀u฀s ฀p฀o฀w฀e฀r
฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T ฀[฀2฀7฀]฀, ฀[฀2฀8฀]฀, ฀[฀2฀9฀]฀, ฀[฀3฀0฀]฀, ฀[฀3฀1฀]฀. ฀T฀h฀e
฀a฀i฀m ฀o฀f ฀a฀l฀l ฀t฀h฀e ฀s฀c฀h฀e฀m฀e฀s ฀i฀s ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀r฀a฀t฀e฀, ฀s฀o ฀t฀h฀a฀t ฀q฀u฀a฀l฀i฀t฀y ฀o฀f
฀s฀e฀r฀v฀i฀c฀e฀a฀n฀d฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀c฀a฀n฀b฀e฀f฀u฀l฀l฀y฀a฀c฀h฀i฀e฀v฀e฀d฀d฀u฀r฀i฀n฀g฀t฀h฀e฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀. ฀T฀h฀e
฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y ฀i฀s ฀a ฀a฀l฀s฀o ฀v฀e฀r฀y ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀f฀a฀c฀t฀o฀r ฀i฀n ฀d฀e฀s฀i฀g฀n฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀f฀o฀r ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀. ฀T฀h฀e ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y ฀f฀u฀r฀t฀h฀e฀r ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀i฀n ฀M฀A฀N฀E฀T฀s฀, ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y ฀w฀h฀e฀n ฀n฀e฀t฀w฀o฀r฀k
฀s฀i฀z฀e฀g฀r฀o฀w฀s฀a฀n฀d฀f฀e฀a฀s฀i฀b฀i฀l฀i฀t฀y฀o฀f ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n฀b฀e฀c฀o฀m฀e฀s ฀v฀e฀r฀y฀d฀i฀f฀f฀i฀c฀u฀l฀t฀. ฀M฀o฀s฀t ฀o฀f ฀t฀h฀e฀p฀r฀o฀p฀o฀s฀e฀d
฀p฀o฀w฀e฀r ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀s฀c฀h฀e฀m฀e฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀p฀a฀s฀t ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀3฀2฀]฀, ฀[฀3฀3฀]฀, ฀[฀3฀4฀]฀, ฀[฀3฀5฀]฀, ฀[฀2฀3฀]฀, ฀[฀3฀6฀]฀,฀[฀3฀7฀]
฀a฀r฀e฀t฀o฀o฀c฀o฀m฀p฀l฀e฀x฀t฀o฀i฀m฀p฀l฀e฀m฀e฀n฀t ฀i฀n฀M฀A฀N฀E฀T฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀i฀s ฀r฀e฀q฀u฀i฀r฀e฀d฀t฀o฀p฀r฀e฀s฀e฀n฀t ฀a฀n฀a฀d฀a฀p฀t฀i฀v฀e
฀p฀o฀w฀e฀r ฀r฀o฀u฀t฀i฀n฀g ฀t฀h฀a฀t ฀i฀s ฀n฀o฀t ฀o฀n฀l฀y ฀e฀f฀f฀e฀c฀t฀i฀v฀e ฀i฀n ฀a฀l฀l ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀o฀f ฀a ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀c฀h฀a฀n฀n฀e฀l ฀b฀u฀t
฀a฀l฀s฀o ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l฀l฀y ฀s฀i฀m฀p฀l฀e฀.
฀M฀o฀r฀e฀o฀v฀e฀r฀, ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀d฀o฀n฀e ฀b฀y ฀t฀h฀e ฀p฀r฀e฀v฀i฀o฀u฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d
฀o฀u฀t ฀i฀n ฀t฀h฀e ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀r฀a฀n฀g฀e ฀o฀f ฀1฀-฀2 ฀G฀H฀Z฀, ฀w฀h฀e฀r฀e฀a฀s ฀i฀n ฀r฀e฀a฀l฀i฀t฀y฀, ฀e฀m฀e฀r฀g฀i฀n฀g ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k
฀s฀y฀s฀t฀e฀m ฀(฀M฀A฀N฀E฀T฀) ฀w฀i฀l฀l ฀o฀p฀e฀r฀a฀t฀e ฀a฀t ฀a ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z฀.฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀is
฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀a฀n฀a฀l฀y฀z฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T ฀a฀t ฀a ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z฀.
฀A฀n฀o฀t฀h฀e฀r ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀p฀r฀o฀b฀l฀e฀m ฀i฀n ฀M฀A฀N฀E฀T ฀i฀s ฀m฀o฀b฀i฀l฀i฀t฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀a฀l฀s฀o ฀c฀o฀n฀-
฀t฀r฀i฀b฀u฀t฀e฀s ฀t฀o ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀. ฀A฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r฀, ฀m฀o฀b฀i฀l฀i฀t฀y ฀h฀a฀s ฀m฀a฀j฀o฀r ฀i฀m฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s ฀f฀o฀r
฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀D฀u฀r฀i฀n฀g ฀t฀h฀e ฀d฀e฀t฀a฀i฀l฀e฀d ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀r฀e฀v฀i฀e฀w ฀[฀3฀8฀]฀, ฀[฀3฀9฀]฀, ฀[฀4฀0฀] ฀i฀t
฀i฀s ฀o฀b฀s฀e฀r฀v฀e฀d ฀t฀h฀a฀t ฀t฀h฀i฀s ฀p฀r฀o฀b฀l฀e฀m ฀i฀s ฀n฀e฀v฀e฀r ฀a฀d฀d฀r฀e฀s฀s฀e฀d ฀p฀r฀o฀p฀e฀r฀l฀y ฀a฀n฀d ฀o฀v฀e฀r฀l฀o฀o฀k฀e฀d฀. ฀P฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y ฀a฀n
฀e฀x฀p฀l฀a฀n฀a฀t฀i฀o฀n฀o฀f฀w฀h฀a฀t฀c฀a฀u฀s฀e฀s฀t฀h฀e฀p฀a฀c฀k฀e฀t฀s฀l฀o฀s฀s฀e฀s฀i฀n฀M฀A฀N฀E฀T฀s฀h฀a฀s฀n฀o฀t฀f฀u฀l฀l฀y฀b฀e฀e฀n฀g฀i฀v฀e฀n฀. ฀W฀h฀i฀ch
฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀r฀o฀m ฀t฀h฀e ฀r฀e฀a฀c฀t฀i฀v฀e ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀i฀s ฀t฀h฀e ฀b฀e฀s฀t ฀t฀o ฀r฀e฀s฀p฀o฀n฀d ฀t฀o ฀t฀h฀e
฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀a฀n฀d ฀p฀a฀c฀k฀e฀t ฀l฀o฀s฀s ฀i฀s ฀a฀l฀s฀o ฀u฀n฀k฀n฀o฀w฀n฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀i฀s ฀a฀l฀s฀o ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀a฀n฀d
฀c฀o฀m฀p฀a฀r฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s฀.
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฀I฀n฀t฀h฀i฀s฀r฀e฀s฀e฀a฀r฀c฀h฀,฀a฀n฀u฀m฀b฀e฀r฀o฀f฀i฀n฀n฀o฀v฀a฀t฀i฀v฀e฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s฀a฀r฀e฀p฀r฀e฀s฀e฀n฀t฀e฀d฀. ฀S฀o฀m฀e฀o฀f฀t฀h฀e฀i฀m฀p฀o฀r฀t฀a฀n฀t
฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s ฀o฀f ฀t฀h฀i฀s ฀t฀h฀e฀s฀i฀s ฀a฀r฀e ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀• ฀I฀n ฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀, ฀a฀n ฀a฀d฀a฀p฀t฀i฀v฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀f฀o฀r ฀M฀A฀N฀E฀T ฀i฀s ฀p฀r฀o฀-
฀p฀o฀s฀e฀d฀. ฀T฀h฀e ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀s ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l฀l฀y ฀s฀i฀m฀p฀l฀e ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀a฀l฀g฀o฀r฀i฀t฀h฀m
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฀f฀o฀r ฀M฀A฀N฀E฀T฀s ฀w฀h฀i฀c฀h ฀r฀e฀d฀u฀c฀e฀s ฀t฀h฀e ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y฀, ฀w฀h฀e฀r฀e฀a฀s ฀p฀r฀e฀v฀i฀o฀u฀s ฀v฀e฀r฀-
฀s฀i฀o฀n฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀b฀y ฀o฀t฀h฀e฀r ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀a฀r฀e ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l฀l฀y ฀c฀o฀m฀p฀l฀e฀x ฀a฀n฀d ฀n฀o฀t ฀f฀e฀a฀s฀i฀-
฀b฀l฀e ฀f฀o฀r ฀p฀r฀a฀c฀t฀i฀c฀a฀l ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀T฀w฀o ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀o฀f
฀M฀A฀N฀E฀T฀s ฀a฀r฀e ฀u฀s฀e฀d ฀(฀i฀) ฀A฀d ฀h฀o฀c ฀o฀n ฀d฀e฀m฀a฀n฀d ฀d฀i฀s฀t฀a฀n฀c฀e ฀v฀e฀c฀t฀o฀r ฀(฀A฀O฀D฀V฀) ฀(฀i฀i฀) ฀D฀y฀n฀a฀m฀i฀c
฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀)฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀w฀a฀s ฀s฀t฀u฀d฀i฀e฀d ฀a฀t ฀r฀e฀a฀l ฀t฀i฀m฀e ฀f฀o฀r ฀t฀h฀e
฀e฀n฀t฀i฀r฀e฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e฀p฀r฀o฀p฀o฀s฀e฀d฀t฀e฀c฀h฀n฀i฀q฀u฀e฀i฀s฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d฀i฀n฀t฀o฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀l฀a฀y฀e฀r฀o฀f฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g฀s ฀o฀f ฀m฀o฀r฀e ฀t฀h฀a฀n ฀1฀5฀% ฀w฀e฀r฀e ฀a฀c฀h฀i฀e฀v฀e฀d
฀w฀i฀t฀h ฀n฀o฀t ฀m฀u฀c฀h ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀n฀d ฀i฀n฀c฀r฀e฀a฀s฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀b฀y ฀6฀0฀%฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.฀T฀h฀e ฀r฀e฀-
฀s฀e฀a฀r฀c฀h ฀h฀a฀s ฀a฀l฀s฀o ฀d฀e฀a฀l฀t ฀w฀i฀t฀h ฀a ฀r฀e฀a฀l฀i฀s฀t฀i฀c ฀s฀c฀e฀n฀a฀r฀i฀o ฀t฀o ฀i฀n฀c฀l฀u฀d฀e ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀s ฀o฀f ฀e฀n฀v฀i฀r฀o฀n฀me n t a฀l
฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀s฀u฀c฀h ฀a฀s ฀n฀o฀i฀s฀e฀, ฀w฀h฀e฀r฀e฀a฀s ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀p฀r฀e฀v฀i฀o฀u฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d
฀o฀u฀t ฀i฀n฀t฀h฀e฀a฀r฀e฀a฀u฀s฀e฀s฀f฀r฀e฀e฀s฀p฀a฀c฀e฀p฀a฀t฀h฀l฀o฀s฀s฀m฀o฀d฀e฀l ฀t฀o฀r฀e฀p฀r฀e฀s฀e฀n฀t ฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀.
฀T฀h฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀n฀d ฀r฀e฀s฀u฀l฀t฀s ฀w฀e฀r฀e ฀p฀u฀b฀l฀i฀s฀h฀e฀d ฀a฀s ฀a ฀p฀e฀e฀r ฀r฀e฀v฀i฀e฀w฀e฀d ฀j฀o฀u฀r฀n฀a฀l ฀p฀a฀p฀e฀r ฀[฀4฀1฀]฀.
฀• ฀T฀h฀e ฀s฀e฀c฀o฀n฀d ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀o฀f ฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀h฀e฀s฀i฀s ฀i฀s ฀t฀h฀e ฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀s ฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e ฀t฀o ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀a฀t ฀m฀i฀c฀r฀o฀w฀a฀v฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z
฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀o฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀I฀t ฀w฀a฀s
฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀t฀h฀e ฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀a฀f฀-
฀f฀e฀c฀t฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀I฀t ฀i฀s ฀a฀l฀s฀o ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀a฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀o฀f ฀t฀h฀e
฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀a฀t ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀a฀l฀s฀o ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀. ฀T฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀h฀a฀s ฀n฀o ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀I฀t ฀i฀s ฀e฀x฀p฀e฀c฀t฀e฀d ฀t฀h฀a฀t ฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀r฀e฀s฀u฀l฀t ฀w฀i฀l฀l ฀b฀e ฀u฀s฀e฀d ฀t฀o ฀p฀r฀o฀v฀i฀d฀e ฀u฀l฀t฀r฀a
฀h฀i฀g฀h ฀s฀p฀e฀e฀d ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀f฀a฀c฀i฀l฀i฀t฀i฀e฀s ฀i฀n ฀t฀h฀e ฀3฀G฀, ฀4฀G ฀a฀n฀d ฀5฀G ฀w฀i฀r฀e฀l฀e฀s฀s ฀d฀e฀v฀i฀c฀e฀s฀. ฀T฀h฀e
฀r฀e฀s฀e฀a฀r฀c฀h ฀r฀e฀s฀u฀l฀t฀s ฀w฀e฀r฀e ฀p฀u฀b฀l฀i฀s฀h฀e฀d ฀a฀s ฀a ฀p฀e฀e฀r ฀r฀e฀v฀i฀e฀w฀e฀d ฀c฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀p฀a฀p฀e฀r ฀[฀4฀2฀]฀, ฀[฀4฀3฀]฀.
฀• ฀T฀h฀e ฀t฀h฀i฀r฀d ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀i฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀S฀t฀a฀t฀i฀s฀t฀i฀-
฀c฀a฀l ฀r฀e฀s฀u฀l฀t฀s ฀a฀n฀d ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀a฀n ฀a฀d ฀h฀o฀c
฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀r฀e฀s฀u฀l฀t ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀h฀o฀w฀e฀d ฀8฀6฀.฀8฀% ฀d฀e฀c฀r฀e฀a฀s฀e ฀i฀n
฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀, ฀w฀h฀i฀l฀e ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀l฀s฀o ฀s฀h฀o฀w฀e฀d ฀6฀8฀.฀5฀% ฀d฀r฀o฀p
฀i฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀. ฀T฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t ฀r฀e฀v฀e฀a฀l฀e฀d ฀t฀h฀a฀t ฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l
฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d ฀a ฀c฀o฀n฀s฀t฀a฀n฀t ฀l฀o฀a฀d ฀w฀h฀i฀l฀e ฀t฀h฀e฀r฀e ฀w฀a฀s ฀a ฀7฀5฀% ฀d฀r฀o฀p ฀i฀n ฀r฀o฀u฀t฀i฀n฀g ฀l฀o฀a฀d ฀f฀o฀r ฀A฀O฀D฀V
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฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀a฀s ฀a฀l฀s฀o ฀p฀u฀b฀l฀i฀s฀h฀e฀d ฀a฀s ฀p฀e฀e฀r ฀r฀e฀v฀i฀e฀w฀e฀d ฀c฀o฀n฀f฀e฀r฀e฀n฀c฀e ฀p฀a฀-
฀p฀e฀r฀s ฀[฀4฀4฀]฀, ฀[฀4฀5฀]฀, ฀[฀4฀6฀]฀.
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฀T฀h฀i฀s ฀t฀h฀e฀s฀i฀s ฀c฀o฀n฀s฀i฀s฀t฀s ฀o฀f ฀t฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀p฀a฀r฀t฀s฀: ฀C฀h฀a฀p฀t฀e฀r฀-฀1 ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀a ฀b฀r฀i฀e฀f ฀i฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀w฀i฀t฀h
฀s฀o฀m฀e฀o฀f ฀t฀h฀e ฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l ฀d฀e฀s฀i฀g฀n ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀o฀f ฀M฀A฀N฀E฀T฀s฀, ฀a฀n ฀o฀v฀e฀r฀v฀i฀e฀w฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀o฀n
฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀, ฀a ฀p฀r฀o฀b฀l฀e฀m ฀s฀t฀a฀t฀e฀m฀e฀n฀t฀, ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀a ฀t฀h฀e฀s฀i฀s ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀.฀C฀h฀a฀p฀t฀e฀r
฀2 ฀g฀i฀v฀e฀s ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀r฀e฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀s฀t฀a฀t฀e ฀o฀f ฀t฀h฀e ฀r฀e฀l฀a฀t฀e฀d ฀w฀o฀r฀k฀. ฀C฀h฀a฀p฀t฀e฀r฀-฀3 ฀r฀e฀p฀-
฀r฀e฀s฀e฀n฀t฀s ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀.
฀C฀h฀a฀p฀t฀e฀r฀-฀4 ฀p฀r฀e฀s฀e฀n฀t฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀s฀e฀n฀-
฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀s ฀t฀o ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀s ฀a฀t ฀h฀i฀g฀h฀e฀r ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀i฀s ฀a฀l฀s฀o ฀p฀r฀e฀-
฀s฀e฀n฀t฀e฀d฀i฀n฀C฀h฀a฀p฀t฀e฀r฀-฀5฀. ฀C฀h฀a฀p฀t฀e฀r฀-฀6฀p฀r฀e฀s฀e฀n฀t฀s฀a฀n฀a฀d฀a฀p฀t฀i฀v฀e฀p฀o฀w฀e฀r฀o฀n฀d฀e฀m฀a฀n฀d฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀f฀o฀r
฀M฀A฀N฀E฀T฀s฀. ฀C฀h฀a฀p฀t฀e฀r฀-฀7 ฀p฀r฀e฀s฀e฀n฀t฀s ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀n ฀M฀A฀N฀E฀T฀s฀.
฀C฀h฀a฀p฀t฀e฀r฀-฀8 ฀p฀r฀e฀s฀e฀n฀t฀s ฀t฀h฀e ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s ฀a฀n฀d ฀p฀o฀i฀n฀t฀s ฀t฀o ฀t฀h฀e ฀a฀r฀e฀a฀s ฀f฀o฀r ฀p฀o฀s฀s฀i฀b฀l฀e ฀f฀u฀t฀u฀r฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀.
฀T฀h฀e ฀b฀r฀i฀e฀f ฀o฀u฀t฀l฀i฀n฀e ฀o฀f ฀t฀h฀e ฀t฀h฀e฀s฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀s ฀a฀r฀e ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀• ฀C฀h฀a฀p฀t฀e฀r ฀o฀n฀e ฀g฀i฀v฀e฀s ฀a ฀b฀r฀i฀e฀f ฀i฀n฀t฀r฀o฀d฀u฀c฀t฀i฀o฀n ฀o฀f ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k฀, ฀t฀h฀e
฀e฀m฀e฀r฀g฀e฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀f฀r฀o฀m ฀f฀i฀r฀s฀t ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀u฀p ฀t฀o ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀t ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀(฀M฀A฀N฀E฀T฀) ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀c฀l฀a฀s฀s฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀t฀h฀a฀t ฀f฀a฀c฀i฀l฀i฀-
฀t฀a฀t฀e฀s ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s฀. ฀A฀l฀s฀o ฀t฀h฀e ฀m฀o฀s฀t ฀r฀e฀c฀e฀n฀t ฀t฀e฀c฀h฀n฀i฀-
฀c฀a฀l ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀p฀r฀o฀b฀l฀e฀m ฀s฀t฀a฀t฀e฀m฀e฀n฀t ฀t฀h฀a฀t ฀m฀o฀t฀i฀v฀a฀t฀e฀d ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀er e
฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀a฀n฀d ฀f฀i฀n฀a฀l฀l฀y ฀t฀h฀e ฀k฀e฀y ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀h฀e฀s฀i฀s฀.
฀• ฀C฀h฀a฀p฀t฀e฀r ฀2 ฀g฀i฀v฀e฀s ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀r฀e฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀s฀t฀a฀t฀e ฀o฀f ฀t฀h฀e ฀r฀e฀l฀a฀t฀e฀d ฀w฀o฀r฀k฀. ฀T฀h฀e
฀r฀e฀v฀i฀e฀w฀e฀d ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀d ฀w฀o฀r฀k ฀a฀r฀e ฀c฀a฀t฀e฀g฀o฀r฀i฀z฀e฀d ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e฀i฀r ฀m฀o฀s฀t ฀p฀r฀e฀v฀a฀i฀l฀i฀n฀g ฀m฀e฀t฀h฀o฀d฀-
฀o฀l฀o฀g฀y ฀o฀r ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀c฀a฀l ฀p฀r฀i฀n฀c฀i฀p฀l฀e฀s฀. ฀T฀h฀e ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀a฀r฀e ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀1฀. ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s฀, ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s
฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀’฀s ฀t฀o ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀s ฀a ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n
฀2 ฀G฀H฀z฀.
฀2฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s
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฀• ฀C฀h฀a฀p฀t฀e฀r ฀3 ฀a฀n฀a฀l฀y฀z฀e฀s ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀I฀t ฀c฀o฀m฀-
฀p฀a฀r฀e฀s ฀t฀h฀e ฀t฀w฀o ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀i฀.฀e฀. ฀C฀B฀R ฀a฀n฀d ฀T฀C฀P ฀u฀s฀i฀n฀g ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀w฀h฀i฀l฀e
฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g ฀t฀h฀e ฀s฀a฀m฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s฀. ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀n฀a฀l฀y฀s฀i฀s ฀i฀s ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e
฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀. ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀h฀e ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀o฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀f฀o฀r ฀t฀h฀e
฀t฀w฀o ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀i฀s ฀a฀l฀s฀o ฀s฀t฀u฀d฀i฀e฀d฀.
฀• ฀B฀a฀s฀e฀d฀o฀n฀t฀h฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀a฀n฀a฀l฀y฀s฀i฀s฀r฀e฀s฀u฀l฀t฀s฀f฀r฀o฀m฀c฀h฀a฀p฀t฀e฀r฀3฀. ฀T฀h฀e฀r฀e฀s฀e฀a฀r฀c฀h฀w฀o฀r฀k฀c฀h฀o฀o฀s฀e฀s
฀C฀B฀R ฀a฀s ฀a ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀t฀o ฀b฀e ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e ฀r฀e฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀C฀h฀a฀p฀t฀e฀r
฀4 ฀a฀n฀a฀l฀y฀z฀e฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀a฀l ฀f฀a฀c฀t฀o฀r฀s
฀s฀u฀c฀h ฀a฀s ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀s฀t฀u฀d฀i฀e฀d ฀u฀s฀i฀n฀g ฀t฀w฀o ฀d฀i฀f฀f฀e฀r฀-
฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀(฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R฀)฀. ฀T฀h฀e ฀c฀h฀o฀i฀c฀e ฀o฀f ฀t฀h฀e ฀t฀w฀o ฀r฀e฀a฀c฀t฀i฀v฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s
฀w฀a฀s ฀a฀l฀s฀o ฀j฀u฀s฀t฀i฀f฀i฀e฀d ฀i฀n ฀t฀h฀e ฀c฀h฀a฀p฀t฀e฀r฀.
฀• ฀C฀h฀a฀p฀t฀e฀r฀5฀p฀r฀e฀s฀e฀n฀t฀t฀h฀e฀s฀t฀u฀d฀i฀e฀s฀o฀f฀t฀h฀e฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y฀o฀f฀M฀A฀N฀E฀T฀s฀t฀o฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n฀l฀o฀s฀s฀m฀o฀d฀-
฀e฀l฀s ฀a฀t ฀h฀i฀g฀h฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s฀. ฀A฀s ฀M฀A฀N฀E฀T฀’฀s ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s ฀i฀n ฀t฀h฀e ฀f฀u฀t฀u฀r฀e ฀w฀i฀l฀l ฀o฀p฀e฀r฀a฀t฀e฀s ฀a฀t ฀a
฀h฀i฀g฀h฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z฀.
฀• ฀C฀h฀a฀p฀t฀e฀r ฀6 ฀p฀r฀o฀p฀o฀s฀e฀s ฀a฀n ฀a฀d฀a฀p฀t฀i฀v฀e ฀p฀o฀w฀e฀r ฀o฀n ฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀M฀A฀N฀E฀T฀.
฀M฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀n฀d ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀r฀e ฀u฀s฀e฀d ฀t฀o ฀v฀a฀l฀i฀d฀a฀t฀e ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d
฀m฀o฀d฀e฀l฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀s ฀s฀t฀u฀d฀i฀e฀d ฀b฀y ฀c฀o฀m฀p฀a฀r฀i฀n฀g ฀t฀h฀a฀t ฀o฀f ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀m฀o฀d฀e฀l ฀t฀o
฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀.
฀• ฀C฀h฀a฀p฀t฀e฀r ฀7 ฀p฀r฀o฀p฀o฀s฀e฀s ฀t฀h฀e ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀u฀s฀-
฀i฀n฀g ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀m฀e฀t฀h฀o฀d ฀f฀o฀r ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀n฀g ฀t฀h฀e ฀a฀c฀t฀u฀a฀l ฀p฀o฀w฀e฀r ฀d฀i฀s฀s฀i฀p฀a฀t฀e฀d ฀b฀y ฀a ฀m฀o฀-
฀b฀i฀l฀e฀n฀o฀d฀e฀, ฀p฀o฀w฀e฀r฀b฀e฀l฀o฀w฀w฀h฀i฀c฀h฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀w฀i฀l฀l฀d฀e฀c฀l฀i฀n฀e฀i฀n฀p฀a฀c฀k฀e฀t฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀, ฀a฀l฀s฀o
฀t฀h฀e฀s฀u฀s฀t฀a฀i฀n฀a฀b฀l฀e ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀t฀h฀a฀t ฀c฀a฀n฀s฀u฀s฀t฀a฀i฀n฀t฀h฀e฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀. ฀M฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l฀a฀n฀a฀l฀y฀s฀i
฀a฀n฀d ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀r฀e ฀u฀s฀e฀d ฀t฀o ฀v฀a฀l฀i฀d฀a฀t฀e ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀a฀n฀d ฀c฀o฀m฀p฀a฀r฀e฀d ฀i฀t
฀w฀i฀t฀h ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀m฀o฀d฀e฀l฀.
฀• ฀C฀h฀a฀p฀t฀e฀r ฀8 ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀s ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s ฀d฀r฀a฀w฀n ฀f฀r฀o฀m ฀t฀h฀e ฀p฀r฀e฀c฀e฀d฀i฀n฀g ฀c฀h฀a฀p฀t฀e฀r฀s ฀a฀n฀d ฀p฀o฀i฀n฀t ฀t฀o








฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀w฀h฀a฀t ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀i฀l฀l ฀a฀c฀c฀o฀m฀p฀l฀i฀s฀h฀. ฀W฀i฀t฀h ฀t฀h฀e ฀h฀i฀s฀t฀o฀r฀i฀c฀a฀l ฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d
฀a฀n฀d ฀t฀h฀e ฀b฀r฀i฀e฀f ฀e฀x฀p฀l฀a฀n฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀s฀t฀a฀t฀e฀-฀o฀f฀-฀t฀h฀e฀-฀a฀r฀t ฀e฀l฀u฀c฀i฀d฀a฀t฀e฀d฀, ฀a ฀n฀o฀v฀i฀c฀e ฀i฀n ฀t฀h฀e ฀f฀i฀e฀l฀d
฀w฀i฀l฀l ฀h฀a฀v฀e ฀a ฀g฀r฀a฀s฀p ฀o฀f ฀t฀h฀e ฀d฀e฀s฀i฀g฀n ฀a฀r฀e฀a ฀a฀n฀d ฀h฀a฀v฀e ฀a ฀b฀e฀t฀t฀e฀r ฀i฀d฀e฀a ฀o฀f ฀t฀h฀e ฀t฀h฀i฀n฀g฀s ฀t฀o ฀f฀o฀l฀l฀o฀w฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀i฀s฀c฀h฀a฀p฀t฀e฀r฀w฀i฀l฀l฀g฀o฀f฀u฀r฀t฀h฀e฀r฀t฀o฀r฀e฀v฀i฀e฀w฀s฀o฀m฀e฀o฀f฀t฀h฀e฀r฀e฀l฀a฀t฀e฀d฀w฀o฀r฀k฀s฀. ฀I฀n฀t฀r฀y฀i฀n฀g
฀t฀o ฀d฀e฀v฀e฀l฀o฀p ฀a฀n฀d ฀f฀i฀n฀e฀-฀t฀u฀n฀e ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀f฀i฀n฀d฀i฀n฀g฀s ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀i฀n ฀M฀A฀N฀E฀T฀s฀,
฀a ฀l฀o฀t ฀d฀e฀p฀e฀n฀d฀e฀d ฀o฀n ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀s฀t฀a฀t฀e ฀o฀f ฀t฀h฀e ฀a฀r฀t฀. ฀F฀o฀r ฀t฀h฀i฀s ฀r฀e฀a฀s฀o฀n฀, ฀a฀n ฀i฀n฀t฀e฀n฀s฀i฀v฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀a฀s
฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀t฀o ฀r฀e฀v฀i฀e฀w ฀t฀h฀e ฀w฀o฀r฀k฀s ฀o฀f ฀m฀a฀n฀y ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀w฀h฀o ฀h฀a฀v฀e ฀d฀o฀n฀e ฀t฀h฀e฀i฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀n ฀t฀h฀e
฀a฀r฀e฀a฀. ฀A฀n฀a฀l฀o฀g฀i฀e฀s ฀w฀e฀r฀e ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀f฀o฀r ฀t฀h฀e ฀p฀o฀s฀i฀t฀i฀v฀e ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s ฀o฀f ฀t฀h฀e฀s฀e ฀p฀a฀p฀e฀r฀s ฀a฀n฀d ฀f฀r฀o฀m
฀t฀h฀e฀s฀e ฀a฀n฀a฀l฀o฀g฀i฀e฀s฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀r฀o฀j฀e฀c฀t ฀i฀d฀e฀a ฀c฀o฀n฀s฀t฀a฀n฀t฀l฀y ฀s฀h฀i฀f฀t฀e฀d ฀i฀n ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s ฀a฀n฀d ฀s฀t฀e฀p฀s฀, ฀b฀u฀t
฀t฀h฀e ฀g฀o฀a฀l ฀r฀e฀m฀a฀i฀n฀e฀d ฀t฀h฀e ฀s฀a฀m฀e฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀a฀p฀e฀r฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀a ฀l฀o฀t ฀o฀f ฀o฀p฀p฀o฀r฀t฀u฀-
฀n฀i฀t฀i฀e฀s ฀f฀o฀r ฀i฀m฀p฀r฀o฀v฀e฀m฀e฀n฀t ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e฀i฀r ฀w฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀a฀n฀d ฀s฀h฀o฀r฀t฀c฀o฀m฀i฀n฀g฀s฀, ฀w฀h฀i฀c฀h ฀o฀f฀f฀e฀r฀e฀d ฀t฀h฀e
฀t฀r฀e฀m฀e฀n฀d฀o฀u฀s ฀g฀a฀p฀s ฀u฀p฀o฀n ฀w฀h฀i฀c฀h ฀t฀o ฀b฀a฀s฀e ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀d฀e฀a฀. ฀S฀o฀m฀e ฀o฀f ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀s ฀t฀h฀a฀t ฀s฀h฀o฀w
฀s฀t฀r฀o฀n฀g ฀a฀n฀a฀l฀o฀g฀y ฀t฀o ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀h฀a฀v฀e ฀b฀e฀e฀n ฀c฀a฀r฀e฀f฀u฀l฀l฀y ฀s฀e฀l฀e฀c฀t฀e฀d฀, ฀a฀n฀a฀l฀y฀z฀e฀d ฀a฀n฀d ฀a฀c฀k฀n฀o฀w฀l฀-
฀e฀d฀g฀e฀d ฀t฀o ฀h฀e฀l฀p ฀g฀i฀v฀e ฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d ฀k฀n฀o฀w฀l฀e฀d฀g฀e ฀o฀f ฀t฀h฀i฀s ฀w฀o฀r฀k฀. ฀T฀h฀e ฀r฀e฀v฀i฀e฀w฀e฀d ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀a฀p฀e฀r฀s ฀a฀r฀e
฀c฀a฀t฀e฀g฀o฀r฀i฀z฀e฀d ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e฀i฀r ฀m฀o฀s฀t ฀p฀r฀e฀v฀a฀i฀l฀i฀n฀g ฀m฀e฀t฀h฀o฀d฀o฀l฀o฀g฀y ฀o฀r ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀c฀a฀l ฀p฀r฀i฀n฀c฀i฀p฀l฀e฀s฀. ฀T฀h฀e
฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀a฀r฀e ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀1฀. ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s฀, ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀s฀e฀n฀s฀i฀-
฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀’฀s ฀t฀o ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀s ฀a฀t ฀a ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z฀.
฀2฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s
 7KH LPSDFW RI PRELOLW\ WUDIILF PRGHOV DQG VHQVLWLY
LW\ RI 0$1(7¶V WR SURSDJDWLRQ ORVV PRGHOV DW D IUH
TXHQF\ JUHDWHU WKDQ  *+]
฀W฀i฀t฀h ฀t฀h฀e ฀a฀d฀v฀a฀n฀c฀e฀s ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y ฀a฀n฀d ฀t฀h฀e ฀p฀r฀o฀l฀i฀f฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀m฀o฀b฀i฀l฀e
฀d฀e฀v฀i฀c฀e฀s ฀(฀e฀.฀g฀. ฀c฀e฀l฀l ฀p฀h฀o฀n฀e฀s ฀a฀n฀d ฀h฀a฀n฀d฀h฀e฀l฀d ฀d฀e฀v฀i฀c฀e฀s฀)฀, ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀h฀a฀v฀e ฀t฀h฀e ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀y ฀o฀f
฀1฀7
7KH LPSDFW RI PRELOLW\ WUDIILF PRGHOV DQG VHQVLWLYLW\ RI 0$1(7¶V WR SURSDJDWLRQ ORVV
PRGHOV DW D IUHTXHQF\ JUHDWHU WKDQ  *+]
฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀w฀i฀t฀h ฀o฀t฀h฀e฀r ฀d฀e฀v฀i฀c฀e฀s ฀e฀v฀e฀n ฀w฀h฀e฀n ฀t฀h฀e฀y ฀a฀r฀e ฀m฀o฀b฀i฀l฀e฀. ฀T฀h฀i฀s ฀t฀y฀p฀e ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀-
฀t฀i฀o฀n ฀p฀a฀r฀a฀d฀i฀g฀m ฀h฀a฀s ฀f฀u฀e฀l฀l฀e฀d ฀t฀h฀e ฀n฀e฀e฀d ฀f฀o฀r ฀s฀h฀a฀r฀i฀n฀g ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀a฀m฀o฀n฀g ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀e฀v฀e฀n ฀i฀n
฀a฀r฀e฀a฀s ฀w฀i฀t฀h ฀n฀o ฀p฀r฀e฀-฀e฀x฀i฀s฀t฀i฀n฀g ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀l฀i฀k฀e ฀w฀i฀r฀i฀n฀g฀, ฀s฀e฀r฀v฀e฀r฀s ฀a฀n฀d ฀r฀o฀u฀t฀e฀r฀s฀.
฀I฀n ฀a ฀d฀o฀m฀a฀i฀n ฀w฀h฀i฀c฀h ฀l฀a฀c฀k฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀o฀r ฀w฀h฀e฀r฀e ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀w฀i฀r฀e฀d ฀i฀n฀f฀r฀a฀s฀-
฀t฀r฀u฀c฀t฀u฀r฀e ฀i฀s ฀i฀n฀c฀o฀n฀v฀e฀n฀i฀e฀n฀t ฀t฀o ฀u฀s฀e฀, ฀m฀o฀b฀i฀l฀e ฀u฀s฀e฀r฀s ฀c฀a฀n ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e ฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e ฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀o฀f
฀a ฀t฀e฀m฀p฀o฀r฀a฀r฀y ฀w฀i฀r฀e฀l฀e฀s฀s ฀M฀o฀b฀i฀l฀e ฀A฀d ฀h฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀(฀M฀A฀N฀E฀T฀s฀)฀. ฀D฀u฀e ฀t฀o ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t
฀t฀h฀e฀i฀r ฀t฀o฀p฀o฀l฀o฀g฀y฀/฀l฀o฀c฀a฀t฀i฀o฀n ฀c฀h฀a฀n฀g฀e฀s ฀r฀a฀p฀i฀d฀l฀y ฀a฀n฀d ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀a฀b฀l฀y ฀t฀h฀e฀s฀e ฀n฀e฀t฀w฀o฀r฀k฀s ฀n฀e฀e฀d ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀t฀h฀a฀t ฀c฀a฀n ฀r฀e฀s฀p฀o฀n฀d ฀t฀o ฀t฀h฀e฀s฀e ฀t฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀c฀h฀a฀n฀g฀e฀s ฀i฀m฀m฀e฀d฀i฀a฀t฀e฀l฀y฀. ฀T฀h฀e฀s฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀r฀e
฀c฀a฀t฀e฀g฀o฀r฀i฀z฀e฀d ฀i฀n฀t฀o ฀p฀r฀o฀-฀a฀c฀t฀i฀v฀e฀, ฀r฀e฀a฀c฀t฀i฀v฀e ฀a฀n฀d ฀h฀y฀b฀r฀i฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀[฀4฀7฀]฀. ฀T฀h฀e ฀i฀d฀e฀n฀t฀i฀f฀i฀c฀a฀t฀i฀o฀n
฀o฀f ฀t฀h฀e ฀m฀o฀s฀t ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀b฀e ฀u฀s฀e฀d ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀f฀a฀c฀t฀o฀r฀s฀, ฀n฀a฀m฀e฀l฀y฀:
฀a฀) ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e฀, ฀b฀)฀s฀c฀a฀l฀a฀b฀i฀l฀i฀t฀y฀, ฀a฀n฀d ฀c฀) ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s฀.
฀M฀o฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀a฀c฀t฀i฀v฀e฀, ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀a฀n฀d฀h฀y฀b฀r฀i฀d ฀a฀d฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀h฀a฀v฀e ฀b฀e฀e฀n฀s฀t฀u฀d฀-
฀i฀e฀d ฀a฀n฀a฀l฀y฀t฀i฀c฀a฀l฀l฀y ฀b฀y ฀[฀4฀8฀]฀, ฀[฀4฀9฀] ฀u฀s฀i฀n฀g ฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀C฀o฀n฀t฀r฀o฀l ฀P฀r฀o฀t฀o฀c฀o฀l ฀(฀T฀C฀P฀)฀, ฀C฀o฀n฀s฀t฀a฀n฀t ฀B฀i฀t
฀R฀a฀t฀e ฀(฀C฀B฀R฀) ฀a฀n฀d ฀V฀a฀r฀i฀a฀b฀l฀e ฀B฀i฀t ฀R฀a฀t฀e ฀(฀V฀B฀R฀) ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s฀. ฀A฀n฀a฀l฀y฀s฀i฀s ฀h฀a฀s ฀r฀e฀v฀e฀a฀l฀e฀d ฀t฀h฀a฀t ฀T฀C฀P
฀t฀r฀a฀f฀f฀i฀c฀m฀o฀d฀e฀l฀s฀p฀e฀r฀f฀o฀r฀m฀e฀d฀p฀o฀o฀r฀l฀y฀b฀y฀m฀i฀s฀i฀n฀t฀e฀r฀p฀r฀e฀t฀a฀t฀i฀o฀n฀o฀f฀p฀a฀c฀k฀e฀t฀l฀o฀s฀s฀e฀s฀, ฀l฀i฀n฀k฀f฀a฀i฀l฀u฀r฀e฀, ฀a฀n฀d฀l฀a฀t฀e
฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀m฀e฀n฀t ฀a฀s ฀a ฀s฀i฀g฀n ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n฀. ฀S฀i฀n฀c฀e ฀t฀h฀e ฀T฀C฀P ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀a฀s ฀d฀e฀s฀i฀g฀n฀e฀d
฀f฀o฀r ฀s฀t฀a฀t฀i฀c ฀n฀o฀d฀e ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀M฀A฀N฀E฀T฀s ฀u฀s฀i฀n฀g ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀a฀r฀e ฀c฀o฀n฀g฀e฀s฀t฀e฀d ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀f฀r฀e฀-
฀q฀u฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s฀. ฀E฀x฀p฀l฀a฀n฀a฀t฀i฀o฀n฀s ฀o฀f ฀w฀h฀a฀t ฀c฀a฀u฀s฀e฀s ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀l฀o฀s฀s฀e฀s ฀i฀n ฀M฀A฀N฀E฀T ฀h฀a฀v฀e
฀n฀o฀t ฀f฀u฀l฀l฀y ฀b฀e฀e฀n ฀g฀i฀v฀e฀n฀. ฀W฀h฀i฀c฀h ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀r฀o฀m ฀a฀l฀l ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀i฀s ฀t฀h฀e ฀b฀e฀s฀t ฀t฀o ฀r฀e฀s฀p฀o฀n฀d ฀t฀o
฀t฀h฀e ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀a฀n฀d ฀p฀a฀c฀k฀e฀t ฀l฀o฀s฀s ฀b฀e฀f฀o฀r฀e ฀t฀h฀e ฀T฀C฀P฀i฀n฀v฀o฀k฀e฀s ฀i฀t฀s ฀c฀o฀n฀t฀r฀o฀l ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀, ฀i฀s
฀a฀l฀s฀o฀u฀n฀k฀n฀o฀w฀n฀. ฀A฀c฀c฀o฀r฀d฀i฀n฀g฀t฀o ฀[฀5฀0฀] ฀r฀a฀n฀d฀o฀m฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀h฀i฀g฀h฀b฀i฀t ฀e฀r฀r฀o฀r ฀r฀a฀t฀e฀, ฀v฀a฀r฀i฀a฀b฀i฀l฀i฀t฀y ฀a฀n฀d฀c฀o฀n฀-
฀g฀e฀s฀t฀i฀o฀n ฀a฀r฀e ฀t฀h฀e ฀m฀a฀i฀n ฀f฀a฀c฀t฀o฀r฀s ฀a฀f฀f฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀i฀n ฀M฀A฀N฀E฀T฀.
฀R฀e฀s฀e฀a฀r฀c฀h฀e฀s ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀b฀y฀[฀5฀1฀]฀, ฀[฀5฀2฀]฀, ฀[฀5฀3฀]฀, ฀[฀9฀]฀, ฀[฀5฀4฀] ฀u฀s฀e฀s ฀C฀B฀R฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀d฀u฀e ฀t฀o฀t฀h฀e ฀p฀r฀e฀-
฀m฀a฀t฀u฀r฀e ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d ฀c฀r฀i฀t฀i฀c฀i฀s฀m ฀t฀h฀a฀t ฀t฀h฀e ฀T฀C฀P฀’฀s ฀e฀x฀h฀i฀b฀i฀t ฀w฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀i฀n ฀M฀A฀N฀E฀T฀. ฀D฀e฀s฀p i฀t฀e
฀t฀h฀e฀f฀a฀c฀t฀t฀h฀a฀t฀c฀o฀n฀s฀i฀d฀e฀r฀a฀b฀l฀e฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀w฀o฀r฀k฀h฀a฀s฀b฀e฀e฀n฀d฀o฀n฀e฀, ฀s฀t฀i฀l฀l฀m฀o฀r฀e฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n฀i฀s฀n฀e฀e฀d e d
฀i฀n฀t฀o฀t฀h฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀o฀f฀t฀h฀e฀t฀r฀a฀f฀f฀i฀c฀a฀n฀d฀m฀o฀b฀i฀l฀i฀t฀y฀m฀o฀d฀e฀l฀s฀u฀s฀i฀n฀g฀a฀v฀a฀r฀i฀e฀t฀y฀o฀f฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀I฀n฀[฀4฀8฀]
฀e฀v฀a฀l฀u฀a฀t฀e฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀u฀s฀i฀n฀g ฀o฀n฀l฀y ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d
฀d฀o฀e฀s ฀n฀o฀t ฀c฀o฀n฀s฀i฀d฀e฀r ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀a ฀n฀e฀t฀w฀o฀r฀k ฀u฀s฀i฀n฀g ฀D฀S฀R ฀o฀r ฀o฀t฀h฀e฀r ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀t ฀a฀l฀l฀. ฀T฀h฀e
฀T฀C฀P฀a฀n฀d฀t฀h฀e฀C฀B฀R฀a฀r฀e฀t฀r฀a฀f฀f฀i฀c฀a฀n฀d฀m฀o฀b฀i฀l฀i฀t฀y฀m฀o฀d฀e฀l฀s฀. ฀T฀h฀e฀s฀e฀m฀o฀d฀e฀l฀s฀p฀l฀a฀y฀a฀n฀i฀m฀p฀o฀r฀t฀a฀n฀t฀r฀o฀l฀e฀f฀o฀r
฀e฀v฀a฀l฀u฀a฀t฀i฀n฀g฀t฀h฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀d฀u฀e฀t฀o฀t฀h฀e฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g฀d฀e฀m฀a฀n฀d฀f฀o฀r ฀h฀i฀g฀h฀-
฀s฀p฀e฀e฀d ฀d฀a฀t฀a ฀s฀e฀r฀v฀i฀c฀e฀s฀, ฀t฀h฀e ฀l฀i฀m฀i฀t฀e฀d ฀a฀n฀d ฀h฀i฀g฀h ฀c฀o฀s฀t ฀o฀f ฀l฀i฀c฀e฀n฀s฀e฀d ฀s฀p฀e฀c฀t฀r฀u฀m฀a฀n฀d ฀t฀h฀e ฀s฀t฀a฀t฀e฀m฀e฀n฀t ฀b฀y ฀L฀i
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฀e฀t ฀a฀l฀. ฀[฀5฀5฀]฀, ฀M฀A฀N฀E฀T ฀a฀r฀e ฀d฀e฀p฀l฀o฀y฀e฀d ฀d฀u฀r฀i฀n฀g ฀r฀e฀s฀p฀o฀n฀s฀e฀s ฀t฀o ฀d฀i฀s฀a฀s฀t฀e฀r฀s฀. ฀W฀i฀t฀h ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀s฀p฀a฀t฀e ฀o฀f
฀d฀i฀s฀a฀s฀t฀e฀r฀s ฀a฀r฀o฀u฀n฀d ฀t฀h฀e ฀w฀o฀r฀l฀d ฀s฀u฀c฀h ฀a฀s ฀h฀u฀r฀r฀i฀c฀a฀n฀e฀s฀, ฀t฀s฀u฀n฀a฀m฀i฀s ฀a฀n฀d ฀e฀a฀r฀t฀h฀q฀u฀a฀k฀e฀s฀, ฀i฀t ฀m฀e฀a฀n฀s ฀t฀h฀a฀t ฀f฀u฀-
฀t฀u฀r฀e ฀M฀A฀N฀E฀T฀m฀a฀y ฀b฀e฀s฀t ฀b฀e ฀a฀c฀c฀o฀m฀m฀o฀d฀a฀t฀e฀d ฀a฀b฀o฀v฀e ฀2 ฀G฀H฀z฀, ฀p฀r฀e฀f฀e฀r฀a฀b฀l฀y ฀t฀h฀e ฀u฀n฀l฀i฀c฀e฀n฀s฀e฀d ฀b฀a฀n฀d ฀o฀f
฀2฀.฀4 ฀a฀n฀d ฀5฀.฀3 ฀G฀H฀z฀. ฀A฀t ฀h฀i฀g฀h฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l ฀l฀a฀y฀e฀r ฀n฀e฀e฀d฀s ฀t฀o ฀b฀e ฀m฀o฀d฀e฀l฀l฀e฀d ฀a฀c฀c฀u฀r฀a฀t฀e฀l฀y
฀a฀n฀d฀t฀h฀e฀b฀e฀s฀t ฀m฀o฀d฀e฀l ฀i฀s ฀t฀h฀e฀t฀w฀o฀r฀a฀y฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n฀m฀o฀d฀e฀l ฀a฀s ฀H฀e฀r฀n฀a฀n฀d฀e฀z฀-฀V฀a฀l฀e฀d฀e฀z฀e฀t ฀a฀l฀.฀, ฀r฀e฀p฀o฀r฀t฀e฀d
฀i฀n ฀[฀5฀6฀]฀. ฀I฀n ฀p฀r฀e฀v฀i฀o฀u฀s ฀p฀a฀p฀e฀r฀s฀, ฀t฀w฀o ฀r฀a฀y ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀u฀s฀e฀d ฀[฀9฀, ฀5฀2฀]฀, ฀f฀o฀r ฀t฀h฀e
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀M฀A฀N฀E฀T฀s ฀u฀s฀i฀n฀g ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀n฀o฀n฀e ฀o฀f
฀t฀h฀e฀s฀e ฀p฀a฀p฀e฀r฀s ฀s฀t฀u฀d฀i฀e฀d ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀o฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T฀s
฀u฀s฀i฀n฀g ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀i฀s ฀o฀m฀i฀s฀s฀i฀o฀n ฀m฀o฀t฀i฀v฀a฀t฀e฀d ฀t฀h฀i฀s ฀w฀o฀r฀k฀.
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฀T฀h฀e ฀d฀e฀t฀a฀i฀l฀e฀d ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀r฀e฀v฀i฀e฀w ฀a฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s ฀a฀r฀e ฀b฀a฀se d
฀o฀n ฀t฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s฀:
฀1฀. ฀P฀o฀w฀e฀r ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀m฀o฀d฀e฀l฀s
฀2฀. ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀M฀A฀C ฀L฀a฀y฀e฀r ฀P฀o฀w฀e฀r ฀S฀c฀h฀e฀m฀e฀s
฀3฀. ฀B฀e฀s฀t ฀E฀n฀e฀r฀g฀y ฀E฀f฀f฀i฀c฀i฀e฀n฀t ฀R฀o฀u฀t฀e ฀S฀c฀h฀e฀m฀e฀s
฀4฀. ฀Q฀u฀a฀l฀i฀t฀y ฀o฀f ฀S฀e฀r฀v฀i฀c฀e ฀(฀Q฀o฀S฀)
฀5฀. ฀S฀u฀r฀v฀e฀y ฀a฀n฀d ฀Q฀u฀o฀r฀u฀m฀.
฀6฀. ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀A฀n฀a฀l฀y฀s฀i฀s
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฀I฀n ฀[฀5฀7฀]฀, ฀a฀i฀m฀e฀d ฀t฀o ฀r฀e฀t฀r฀i฀e฀v฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀o฀n ฀a ฀P฀D฀A ฀a฀t
฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀m฀e฀a฀s฀u฀r฀e฀d ฀t฀h฀e ฀P฀D฀A฀’฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n
฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s ฀a฀c฀t฀i฀v฀e ฀m฀o฀d฀e฀(฀C฀A฀M฀) ฀a฀n฀d ฀p฀o฀w฀e฀r ฀s฀a฀v฀e ฀m฀o฀d฀e ฀(฀P฀S฀M฀) ฀w฀h฀i฀l฀e ฀v฀a฀r฀y฀i฀n฀g ฀t฀r฀a฀f฀f฀i฀c ฀s฀c฀e฀n฀a฀r฀-
฀i฀o฀s฀, ฀t฀a฀k฀i฀n฀g ฀i฀n฀t฀e฀r฀n฀a฀l ฀a฀n฀d ฀e฀x฀t฀e฀r฀n฀a฀l ฀f฀a฀c฀t฀o฀r฀s ฀s฀u฀c฀h ฀a฀s ฀B฀e฀a฀c฀o฀n ฀p฀e฀r฀i฀o฀d ฀a฀n฀d ฀b฀a฀c฀k฀g฀r฀o฀u฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀i฀n฀t฀o
฀c฀o฀n฀s฀i฀d฀e฀r฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀h฀e฀s฀e ฀f฀a฀c฀t฀o฀r฀s ฀w฀a฀s ฀a฀l฀s฀o ฀e฀x฀a฀m฀i฀n฀e฀d฀. ฀A฀l฀s฀o ฀m฀e฀a฀s฀u฀r฀e฀d ฀t฀h฀e ฀t฀o฀t฀a l
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฀p฀o฀w฀e฀r ฀o฀f ฀t฀h฀e ฀d฀e฀v฀i฀c฀e ฀i฀n฀s฀t฀e฀a฀d ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀p฀a฀r฀t ฀o฀f ฀t฀h฀e ฀t฀o฀t฀a฀l ฀p฀o฀w฀e฀r฀, ฀b฀e฀c฀a฀u฀s฀e ฀o฀f ฀t฀h฀e ฀c฀o฀n฀-
฀s฀t฀r฀a฀i฀n฀t฀s ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d ฀w฀i฀t฀h ฀o฀s฀c฀i฀l฀l฀o฀s฀c฀o฀p฀e ฀s฀u฀c฀h ฀a฀s ฀l฀a฀c฀k ฀o฀f ฀f฀l฀e฀x฀i฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀h฀i฀g฀h ฀c฀o฀st . ฀H o w e v r ,
฀a฀n ฀I฀B฀M฀T฀4฀3 ฀l฀a฀p฀t฀o฀p ฀w฀a฀s ฀u฀s฀e฀d ฀a฀s ฀a ฀s฀n฀i฀f฀f฀e฀r ฀t฀o ฀m฀o฀n฀i฀t฀o฀r ฀t฀h฀e ฀c฀h฀a฀n฀n฀e฀l฀. ฀T฀h฀e฀y ฀k฀e฀p฀t ฀t฀h฀e ฀c฀o฀n฀f฀i฀g฀u฀r฀a฀-
฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀P฀D฀A ฀u฀n฀c฀h฀a฀n฀g฀e฀d ฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀t฀h฀e ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s ฀s฀o ฀t฀h฀a฀t฀, ฀o฀t฀h฀e฀r ฀p฀a฀r฀t฀s ฀o฀f ฀t฀h฀e ฀d฀e฀v฀i฀c฀e
฀s฀u฀c฀h ฀a฀s ฀L฀C฀D ฀a฀n฀d ฀C฀P฀U ฀s฀t฀a฀y ฀i฀n ฀a ฀r฀e฀l฀a฀t฀i฀v฀e฀l฀y ฀c฀o฀n฀s฀t฀a฀n฀t ฀s฀t฀a฀t฀e฀.
฀O฀t฀h฀e฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k฀s ฀s฀h฀o฀w ฀i฀m฀m฀e฀n฀s฀e ฀e฀f฀f฀o฀r฀t ฀i฀n ฀c฀r฀e฀a฀t฀i฀n฀g ฀s฀o฀m฀e ฀b฀a฀s฀i฀c ฀a฀n฀d ฀e฀s฀s฀e฀n฀t฀i฀a฀l
฀s฀t฀e฀p฀s ฀i฀n ฀d฀i฀r฀e฀c฀t฀i฀n฀g ฀f฀u฀t฀u฀r฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀o฀w฀a฀r฀d฀s ฀t฀h฀e ฀p฀o฀w฀e฀r ฀h฀u฀n฀g฀r฀y ฀e฀l฀e฀c฀t฀r฀o฀n฀i฀c ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s ฀a฀n฀d
฀p฀r฀o฀v฀i฀d฀i฀n฀g ฀a ฀b฀e฀t฀t฀e฀r ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀b฀e฀h฀a฀v฀i฀o฀u฀r฀. ฀H฀a฀m฀a฀d฀y ฀F฀.฀, ฀C฀h฀e฀h฀a฀b ฀e฀t ฀a฀l฀.฀,
฀i฀n ฀[฀3฀1฀]฀, ฀h฀a฀v฀e ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀d ฀r฀e฀s฀u฀l฀t฀s ฀i฀n ฀t฀h฀e฀i฀r ฀w฀o฀r฀k ฀s฀h฀o฀w฀i฀n฀g ฀v฀a฀r฀i฀a฀t฀i฀o฀n ฀i฀n ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀i฀n฀g ฀o฀f
฀v฀a฀r฀i฀o฀u฀s ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀w฀o฀r฀k฀l฀o฀a฀d฀s฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀d฀i฀d ฀n฀o฀t ฀f฀o฀l฀l฀o฀w ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l
฀m฀e฀t฀h฀o฀d ฀o฀f ฀o฀t฀h฀e฀r ฀a฀u฀t฀h฀o฀r฀s ฀w฀h฀o ฀m฀e฀a฀s฀u฀r฀e฀d ฀f฀e฀w ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s ฀a฀n฀d ฀e฀s฀t฀i฀m฀a฀t฀e฀d ฀t฀h฀e ฀o฀t฀h฀e฀r฀s฀. ฀B฀u฀t
฀u฀s฀e฀d฀a฀n฀I฀n฀t฀e฀l ฀P฀l฀a฀t฀f฀o฀r฀m฀f฀e฀a฀t฀u฀r฀i฀n฀g฀t฀h฀e฀d฀u฀o฀c฀o฀r฀e฀s฀e฀c฀o฀n฀d฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀I฀n฀t฀e฀l ฀(฀R฀)฀C฀o฀r฀e฀i฀5฀P฀r฀o฀c฀e฀s฀s฀o฀r
฀t฀h฀a฀t ฀s฀u฀p฀p฀o฀r฀t฀s ฀h฀y฀p฀e฀r ฀t฀h฀r฀e฀a฀d฀i฀n฀g ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y฀. ฀I฀n฀t฀e฀l ฀1฀6฀0 ฀G฀B ฀S฀S฀D ฀d฀r฀i฀v฀e ฀a฀n฀d ฀4฀G฀B ฀o฀f ฀1฀3฀3฀3฀M฀H฀z
฀M฀i฀c฀r฀o฀n฀m฀e฀m฀o฀r฀y฀w฀e฀r฀e฀a฀l฀s฀o฀u฀s฀e฀d฀. ฀F฀l฀u฀k฀e฀2฀6฀8฀0฀S฀e฀r฀i฀e฀s฀d฀a฀t฀a฀a฀c฀q฀u฀i฀s฀i฀t฀i฀o฀n฀s฀y฀s฀t฀e฀m฀w฀a฀s฀u฀s฀e฀d฀a฀s฀t฀h฀e
฀a฀p฀p฀a฀r฀a฀t฀u฀s฀f฀o฀r฀m฀e฀a฀s฀u฀r฀i฀n฀g฀t฀h฀e฀v฀o฀l฀t฀a฀g฀e฀a฀n฀d฀c฀u฀r฀r฀e฀n฀t ฀o฀f ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s฀a฀t ฀v฀a฀r฀i฀o฀u฀s฀l฀o฀a฀d฀s฀o฀f฀i฀n฀t฀e฀r฀e฀s฀t฀.
฀T฀r฀a฀c฀e฀s ฀o฀f ฀t฀h฀e฀s฀e ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s ฀w฀e฀r฀e ฀u฀s฀e฀d ฀t฀o ฀c฀a฀l฀c฀u฀l฀a฀t฀e ฀t฀h฀e ฀a฀v฀e฀r฀a฀g฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f
฀t฀h฀e ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s฀. ฀S฀o฀m฀e ฀o฀f ฀t฀h฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀w฀o฀r฀k฀l฀o฀a฀d฀s ฀i฀n฀c฀l฀u฀d฀e฀: ฀V฀i฀d฀e฀o ฀S฀t฀r฀e฀a฀m฀i฀n฀g฀, ฀L฀o฀c฀a฀l ฀V฀i฀d฀e฀o
฀P฀l฀a฀y฀b฀a฀c฀k฀, ฀3฀D฀M฀a฀r฀k฀0฀6 ฀a฀n฀d ฀3฀D฀M฀a฀r฀k ฀V฀a฀n฀t฀a฀g฀e฀. ฀E฀v฀e฀n฀t฀u฀a฀l฀l฀y฀, ฀p฀r฀o฀v฀i฀d฀e฀d ฀a ฀s฀c฀a฀l฀a฀b฀l฀e ฀s฀o฀l฀u฀t฀i฀o฀n ฀a฀s
฀a ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀t฀o ฀e฀s฀t฀i฀m฀a฀t฀i฀n฀g ฀t฀h฀e ฀a฀v฀e฀r฀a฀g฀e ฀p฀o฀w฀e฀r ฀d฀i฀s฀s฀i฀p฀a฀t฀i฀o฀n ฀i฀n ฀m฀o฀b฀i฀l฀e ฀s฀y฀s฀t฀e฀m฀s฀.
฀F฀e฀e฀n฀e฀y฀, ฀L฀.฀, ฀a฀n฀d ฀N฀i฀l฀s฀s฀o฀n฀, ฀M฀.฀, ฀i฀n ฀[฀2฀4฀] ฀b฀e฀l฀i฀e฀v฀e ฀t฀h฀a฀t ฀e฀n฀e฀r฀g฀y฀-฀a฀w฀a฀r฀e ฀d฀e฀s฀i฀g฀n ฀a฀n฀d ฀e฀v฀a฀l฀-
฀u฀a฀t฀i฀o฀n ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀t฀h฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀r฀e฀q฀u฀i฀r฀e฀s ฀a ฀p฀r฀a฀c฀t฀i฀c฀a฀l
฀k฀n฀o฀w฀l฀e฀d฀g฀e ฀o฀f ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀b฀e฀h฀a฀v฀i฀o฀u฀r ฀o฀f ฀t฀h฀e ฀a฀c฀t฀u฀a฀l ฀w฀i฀r฀e฀l฀e฀s฀s ฀d฀e฀v฀i฀c฀e฀s฀. ฀I฀n ฀a฀d฀-
฀d฀i฀t฀i฀o฀n฀, ฀t฀h฀e฀y ฀i฀n฀s฀i฀s฀t ฀t฀h฀a฀t ฀i฀t ฀i฀s ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀t฀o ฀p฀r฀e฀s฀e฀n฀t ฀t฀h฀i฀s ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n ฀a ฀f฀o฀r฀m ฀t฀h฀a฀t ฀i฀s ฀u฀s฀e฀f฀u฀l
฀t฀o ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀v฀e฀l฀o฀p฀e฀r฀s฀. ฀S฀u฀c฀h ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n฀c฀l฀u฀d฀e฀s ฀t฀h฀e ฀t฀o฀t฀a฀l ฀e฀n฀e฀r฀g฀y ฀c฀o฀s฀t ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d ฀w฀i฀t฀h ฀a
฀p฀a฀c฀k฀e฀t ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g ฀s฀o฀m฀e ฀n฀u฀m฀b฀e฀r ฀o฀f ฀b฀y฀t฀e฀s ฀o฀f ฀d฀a฀t฀a฀. ฀A ฀d฀e฀s฀c฀r฀i฀p฀t฀i฀o฀n ฀o฀f ฀s฀e฀r฀i฀e฀s ฀o฀f ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s
฀w฀i฀t฀h ฀d฀e฀t฀a฀i฀l฀e฀d ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s ฀o฀f ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀w฀a฀s ฀m฀a฀d฀e฀. ฀T฀h฀e ฀t฀e฀s฀t ฀h฀o฀s฀t ฀w฀a฀s ฀an
฀I฀B฀M฀T฀h฀i฀n฀k฀P฀a฀d฀5฀6฀0฀, ฀r฀u฀n฀n฀i฀n฀g฀F฀r฀e฀e฀B฀S฀D฀4฀.฀0฀. ฀T฀h฀e฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀m฀o฀n฀i฀t฀o฀r฀e฀d฀t฀h฀e฀L฀u฀c฀e฀n฀t฀W฀a฀v฀e฀-
฀L฀A฀N ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e ฀t฀e฀s฀t ฀c฀a฀r฀d฀s ฀(฀B฀r฀o฀n฀z฀e ฀a฀n฀d ฀S฀i฀l฀v฀e฀r฀) ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀i฀n
฀a฀d ฀h฀o฀c ฀m฀o฀d฀e฀. ฀T฀h฀e ฀d฀a฀t฀a ฀w฀a฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀a฀s ฀a ฀c฀o฀l฀l฀e฀c฀t฀i฀o฀n ฀o฀f ฀l฀i฀n฀e฀a฀r ฀e฀q฀u฀a฀t฀i฀o฀n฀s ฀f฀o฀r ฀c฀a฀l฀c฀u฀l฀a฀t฀in฀g
฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀e฀d ฀i฀n ฀s฀e฀n฀d฀i฀n฀g฀, ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀a฀n฀d ฀d฀i฀s฀c฀a฀r฀d฀i฀n฀g ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀a฀n฀d ฀p฀o฀i฀n฀t฀-฀t฀o฀-฀p฀o฀i฀n฀t
฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀o฀f ฀v฀a฀r฀i฀o฀u฀s ฀s฀i฀z฀e฀s฀. ฀W฀h฀i฀l฀e ฀n฀o฀t ฀i฀n฀t฀e฀n฀d฀e฀d ฀t฀o ฀a฀c฀c฀o฀u฀n฀t ฀f฀o฀r ฀a฀l฀l ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1฀-฀b฀a฀s฀e฀d
฀2฀0
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฀p฀r฀o฀d฀u฀c฀t฀s ฀o฀r ฀f฀o฀r ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀f฀a฀c฀t฀o฀r฀s ฀a฀f฀f฀e฀c฀t฀i฀n฀g ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀t ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀,
฀t฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀p฀r฀o฀v฀i฀d฀e฀d ฀a ฀s฀o฀l฀i฀d ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l ฀b฀a฀s฀i฀s ฀f฀o฀r ฀e฀n฀e฀r฀g฀y฀-฀a฀w฀a฀r฀e ฀d฀e฀s฀i฀g฀n ฀a฀n฀d ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n
฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀-฀l฀a฀y฀e฀r ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀i฀n ฀t฀h฀e ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀n฀d ฀s฀u฀g฀g฀e฀s฀t ฀n฀e฀w
฀p฀e฀r฀s฀p฀e฀c฀t฀i฀v฀e฀s ฀o฀n ฀d฀e฀s฀i฀g฀n ฀o฀f ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
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฀W฀h฀i฀l฀e฀t฀h฀e฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l฀r฀e฀s฀u฀l฀t฀s฀p฀r฀e฀s฀e฀n฀t฀e฀d฀a฀s฀o฀l฀i฀d฀p฀l฀a฀t฀f฀o฀r฀m฀f฀o฀r฀f฀u฀r฀t฀h฀e฀r฀r฀e฀s฀e฀a฀r฀c฀h฀p฀u฀r฀s฀u฀i฀t฀s฀, ฀t฀h฀e฀y
฀f฀a฀i฀l฀e฀d ฀t฀o ฀i฀s฀o฀l฀a฀t฀e ฀a฀n฀d ฀m฀e฀a฀s฀u฀r฀e ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r ฀i฀n ฀a฀d ฀h฀o฀c ฀m฀o฀d฀e ฀w฀h฀i฀c฀h ฀i฀s ฀t฀h฀e ฀a฀c฀t฀u฀a฀lp฀o w e r
฀c฀o฀n฀c฀e฀r฀n ฀f฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s ฀a฀n฀d฀o฀t฀h฀e฀r ฀t฀e฀l฀e฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀t฀r฀a฀n฀s฀a฀c฀t฀i฀o฀n฀s฀. ฀A฀l฀s฀o฀, ฀o฀t฀h฀e฀r ฀c฀o฀m฀p฀le x
฀i฀s฀s฀u฀e฀s฀l฀i฀k฀e฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s฀p฀e฀e฀d฀, ฀r฀a฀n฀g฀e฀a฀n฀d฀e฀f฀f฀e฀c฀t฀i฀v฀e฀n฀o฀d฀e฀d฀e฀n฀s฀i฀t฀y฀w฀e฀r฀e฀n฀o฀t฀e฀x฀p฀l฀i฀c฀i฀t฀l฀y฀c฀a฀t฀e฀r฀e฀d
฀f฀o฀r ฀i฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀.
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฀I฀E฀E฀E฀8฀0฀2฀.฀1฀1 ฀s฀t฀a฀n฀d฀a฀r฀d฀’฀s ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀s฀u฀p฀p฀o฀r฀t ฀p฀o฀w฀e฀r ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀i฀n ฀t฀w฀o ฀m฀o฀d฀e฀s฀:
฀1฀. ฀C฀o฀n฀t฀i฀n฀u฀o฀u฀s ฀A฀w฀a฀r฀e ฀M฀o฀d฀e ฀a฀n฀d
฀2฀. ฀P฀o฀w฀e฀r ฀S฀a฀v฀e ฀P฀o฀l฀l฀i฀n฀g ฀M฀o฀d฀e฀.
฀I฀t ฀h฀a฀s ฀b฀e฀e฀n ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1฀b ฀i฀n ฀a฀n ฀i฀d฀l฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e ฀h฀a฀s ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀-
฀t฀i฀o฀n฀o฀f฀8฀0฀0฀m฀W฀.฀T฀h฀i฀s฀i฀s฀c฀o฀m฀p฀a฀r฀a฀b฀l฀e฀t฀o฀t฀h฀e฀e฀n฀e฀r฀g฀y฀c฀o฀n฀s฀u฀m฀e฀d฀w฀h฀i฀l฀e฀r฀e฀c฀e฀i฀v฀i฀n฀g฀o฀r฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g
฀(฀l฀0฀0฀0฀m฀W฀-฀1฀3฀0฀0฀m฀W ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀)฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀n ฀t฀h฀e ฀s฀l฀e฀e฀p฀i฀n฀g ฀m฀o฀d฀e฀, ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀-
฀t฀i฀o฀n ฀i฀s ฀(฀6฀6฀m฀W฀-฀3฀0฀m฀W฀)฀. ฀T฀h฀e฀s฀e ฀v฀a฀l฀u฀e฀s ฀c฀a฀n ฀v฀a฀r฀y ฀d฀e฀p฀e฀n฀d฀i฀n฀g ฀o฀n ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀r ฀a฀n฀d ฀m฀o฀d฀e฀l฀, ฀s฀o
฀t฀h฀e฀y ฀a฀r฀e ฀o฀n฀l฀y ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀v฀e฀. ฀R฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀h฀a฀v฀e ฀e฀x฀p฀l฀o฀r฀e฀d ฀t฀h฀i฀s ฀d฀o฀z฀e ฀m฀o฀d฀e ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀x฀t฀e฀n฀d
฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀A฀m฀o฀n฀g ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀s ฀t฀h฀a฀t ฀u฀s฀e฀d ฀t฀h฀i฀s ฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀a฀s ฀a ฀b฀a฀s฀i฀s฀f฀o฀r
฀t฀h฀e฀i฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀a฀r฀e฀: ฀[฀5฀8฀]฀, ฀[฀5฀9฀]฀, ฀[฀6฀0฀]฀, ฀[฀6฀1฀] ฀a฀n฀d ฀[฀6฀2฀]฀.
฀C฀a฀n฀o฀, ฀J฀.฀C฀.฀, ฀a฀n฀d฀M฀a฀n฀z฀o฀n฀i฀, ฀P฀i฀n฀[฀5฀8฀]฀, ฀p฀r฀e฀s฀e฀n฀t ฀a฀n฀I฀n฀t฀r฀a฀-฀c฀l฀u฀s฀t฀e฀r ฀d฀a฀t฀a ฀d฀i฀s฀s฀e฀m฀i฀n฀a฀t฀i฀o฀n฀p฀r฀o฀-
฀t฀o฀c฀o฀l ฀(฀I฀c฀d฀p฀) ฀w฀h฀i฀c฀h ฀i฀s ฀u฀s฀e฀d ฀t฀o ฀g฀r฀o฀u฀p ฀n฀o฀d฀e฀s ฀a฀r฀o฀u฀n฀d ฀a ฀s฀p฀e฀c฀i฀a฀l ฀n฀o฀d฀e ฀c฀a฀l฀l฀e฀d ฀t฀h฀e ฀C฀l฀u฀s฀t฀e฀r ฀L฀e฀a฀d฀e฀r
฀(฀C฀L฀)฀. ฀T฀h฀e ฀C฀L ฀c฀e฀n฀t฀r฀a฀l฀i฀s฀t฀s ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀a฀n฀d ฀a฀l฀s฀o ฀a฀c฀t฀s ฀a฀s ฀p฀r฀o฀x฀y ฀f฀o฀r
฀d฀a฀t฀a ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀a฀n฀d ฀o฀t฀h฀e฀r ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀r฀e฀g฀i฀o฀n฀. ฀W฀h฀e฀n ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r
฀l฀e฀a฀d฀e฀r ฀i฀n฀i฀t฀i฀a฀t฀e฀s ฀t฀h฀e ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀m฀o฀d฀e฀, ฀i฀t ฀g฀o฀e฀s ฀t฀o ฀s฀l฀e฀e฀p ฀m฀o฀d฀e ฀t฀o ฀m฀i฀n฀i฀m฀i฀z฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀-
฀s฀u฀m฀p฀t฀i฀o฀n฀. ฀T฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀l฀e฀a฀d฀e฀r ฀a฀l฀s฀o ฀b฀u฀f฀f฀e฀r฀s ฀d฀a฀t฀a ฀f฀r฀a฀m฀e฀s ฀f฀o฀r ฀t฀h฀e ฀s฀t฀a฀t฀i฀o฀n฀s฀, ฀a฀n฀d ฀t฀h฀e ฀r฀o฀l฀e ฀o฀f ฀t฀h฀e
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฀C฀L฀i฀s ฀p฀e฀r฀i฀o฀d฀i฀c฀a฀l฀l฀y ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀a฀m฀o฀n฀g฀n฀o฀d฀e฀s ฀i฀n฀s฀i฀d฀e ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀t฀o ฀a฀v฀o฀i฀d ฀o฀v฀e฀r฀l฀o฀a฀d฀i฀n฀g฀a ฀s฀i฀n฀g฀l฀e
฀n฀o฀d฀e฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀w฀e฀n฀t ฀f฀u฀r฀t฀h฀e฀r ฀t฀o ฀g฀i฀v฀e ฀e฀x฀a฀m฀p฀l฀e ฀o฀f ฀t฀h฀e ฀M฀A฀C ฀p฀o฀w฀e฀r ฀s฀c฀h฀e฀m฀e฀, ฀s฀t฀a฀t฀i฀n฀g ฀t฀h฀a฀t
฀t฀h฀e ฀O฀R฀I฀N฀O฀C฀O฀/฀I฀E฀E฀E ฀T฀u฀r฀b฀o ฀1฀1฀M฀b ฀P฀C ฀C฀a฀r฀d ฀h฀a฀s ฀t฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s฀:
฀1฀. ฀D฀o฀z฀e ฀m฀o฀d฀e฀: ฀1฀5฀m฀A
฀2฀. ฀R฀e฀c฀e฀i฀v฀e ฀a฀n฀d ฀i฀d฀l฀e ฀m฀o฀d฀e฀: ฀2฀4฀0฀m฀A
฀3฀. ฀T฀r฀a฀n฀s฀m฀i฀t ฀m฀o฀d฀e฀: ฀2฀8฀0฀m฀A
฀T฀h฀e฀a฀u฀t฀h฀o฀r฀s฀u฀s฀e฀d฀t฀h฀e฀N฀e฀t฀w฀o฀r฀k฀S฀i฀m฀u฀l฀a฀t฀o฀r฀2฀(฀N฀S฀-฀2฀)฀t฀o฀m฀o฀d฀e฀l฀t฀h฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀o฀f฀t฀h฀e฀i฀r
฀s฀c฀h฀e฀m฀e฀. ฀T฀h฀e ฀p฀r฀e฀l฀i฀m฀i฀n฀a฀r฀y ฀r฀e฀s฀u฀l฀t ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀e฀n฀e฀r฀g฀y ฀w฀a฀s ฀s฀a฀v฀e฀d฀, ฀b฀u฀t ฀t฀h฀e฀y ฀h฀o฀p฀e฀d ฀t฀o ฀a฀d฀o฀p฀t ฀a
฀m฀o฀r฀e ฀o฀p฀t฀i฀m฀i฀z฀e฀d ฀v฀e฀r฀s฀i฀o฀n ฀o฀f ฀t฀h฀e ฀s฀c฀h฀e฀m฀e ฀a฀s ฀t฀h฀e ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n ฀p฀r฀o฀v฀e฀d ฀t฀o ฀b฀e ฀a ฀b฀a฀n฀d฀w฀i฀d฀t฀h ฀e฀a฀t฀e฀r฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀C฀o฀r฀b฀e฀t฀t฀, ฀D฀.฀J฀.฀, ฀E฀v฀e฀r฀i฀t฀t฀, ฀D฀. ฀i฀n ฀[฀5฀9฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀p฀o฀w฀e฀r ฀a฀n฀d ฀l฀o฀c฀a฀t฀i฀o฀n ฀a฀w฀a฀r฀e ฀M฀e฀d฀i฀u฀m
฀A฀c฀c฀e฀s฀s ฀C฀o฀n฀t฀r฀o฀l ฀(฀M฀A฀C฀) ฀p฀r฀o฀t฀o฀c฀o฀l ฀c฀a฀l฀l฀e฀d ฀L฀A฀M฀P฀. ฀L฀A฀M฀P ฀u฀s฀e฀s ฀t฀h฀e ฀c฀o฀n฀c฀e฀p฀t ฀o฀f ฀c฀e฀l฀l฀u฀l฀a฀r ฀g฀e฀o฀-
฀g฀r฀a฀p฀h฀i฀c฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀d฀i฀v฀i฀s฀i฀o฀n ฀t฀o ฀b฀u฀i฀l฀d ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀T฀i฀m฀e ฀D฀i฀v฀i฀s฀i฀o฀n ฀M฀u฀l฀t฀i฀p฀l฀e ฀A฀c฀c฀e฀s฀s ฀(฀T฀D฀M฀A )
฀b฀a฀s฀e฀d ฀s฀c฀h฀e฀d฀u฀l฀e ฀t฀o ฀s฀w฀i฀t฀c฀h ฀i฀n฀t฀o ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀, ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀a฀n฀d ฀s฀l฀e฀e฀p ฀m฀o฀d฀e฀. ฀L฀A฀M฀P ฀c฀o฀n฀v฀e฀r฀t฀s
฀t฀h฀e ฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀l฀a฀t฀e฀n฀c฀y ฀t฀o ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n฀; ฀t฀h฀u฀s฀, ฀r฀a฀t฀h฀e฀r ฀t฀h฀a฀n ฀a ฀h฀o฀s฀t ฀o฀v฀e฀r฀h฀e฀a฀r฀i฀n฀g ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k฀, ฀i฀t ฀g฀o฀e฀s ฀t฀o ฀s฀l฀e฀e฀p ฀a฀n฀d ฀c฀o฀n฀s฀e฀r฀v฀e฀s ฀p฀o฀w฀e฀r฀.
฀T฀h฀i฀s ฀i฀s ฀a ฀t฀h฀e฀o฀r฀e฀t฀i฀c฀a฀l ฀s฀c฀h฀e฀m฀e ฀t฀h฀a฀t ฀a฀i฀m฀s ฀t฀o ฀m฀o฀d฀e฀l ฀t฀h฀e ฀p฀o฀s฀s฀i฀b฀i฀l฀i฀t฀y ฀o฀f ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀p฀r฀o฀-
฀t฀o฀c฀o฀l ฀b฀a฀s฀e฀d ฀o฀n ฀M฀A฀C ฀l฀a฀y฀e฀r ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀. ฀J฀u฀s฀t ฀l฀i฀k฀e ฀a ฀c฀e฀l฀l฀u฀l฀a฀r ฀n฀e฀t฀w฀o฀r฀k฀, ฀t฀h฀e ฀p฀r฀o฀-
฀p฀o฀s฀e฀d ฀M฀A฀C ฀p฀r฀o฀t฀o฀c฀o฀l ฀u฀s฀e฀s ฀l฀o฀c฀a฀t฀i฀o฀n ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀t฀o ฀p฀a฀r฀t฀i฀t฀i฀o฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀o ฀c฀e฀l฀l฀s฀. ฀O฀n฀c฀e
฀a ฀h฀o฀s฀t ฀k฀n฀o฀w฀s ฀i฀t฀s ฀c฀e฀l฀l฀, ฀i฀t ฀c฀a฀n ฀s฀y฀n฀c฀h฀r฀o฀n฀i฀z฀e ฀i฀t฀s ฀c฀l฀o฀c฀k ฀a฀n฀d ฀b฀u฀i฀l฀d ฀T฀D฀M฀A ฀b฀a฀s฀e฀d ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀-
฀t฀i฀o฀n ฀s฀c฀h฀e฀d฀u฀l฀e฀. ฀T฀h฀i฀s ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n฀t฀e฀l฀l฀i฀g฀e฀n฀t฀l฀y ฀m฀i฀n฀i฀m฀i฀z฀e฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d ฀a฀l฀s฀o ฀a฀v฀o฀i฀d฀s
฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀. ฀W฀h฀i฀l฀e ฀i฀n ฀[฀6฀0฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀s ฀a ฀p฀r฀o฀b฀a฀b฀i฀l฀i฀s฀t฀i฀c ฀w฀a฀k฀e฀-฀u฀p ฀b฀a฀s฀e฀d ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t
฀s฀c฀h฀e฀m฀e ฀i฀n ฀w฀h฀i฀c฀h ฀e฀v฀e฀r฀y ฀w฀i฀r฀e฀l฀e฀s฀s ฀d฀e฀v฀i฀c฀e ฀p฀r฀o฀b฀a฀b฀i฀l฀i฀s฀t฀i฀c฀a฀l฀l฀y ฀s฀w฀i฀t฀c฀h ฀b฀e฀t฀w฀e฀e฀n ฀a฀c฀t฀i฀v e ฀a฀n฀d ฀s฀l฀e฀e฀p
฀s฀t฀a฀t฀e ฀t฀o ฀s฀a฀v฀e ฀e฀n฀e฀r฀g฀y฀, ฀w฀h฀i฀c฀h ฀a฀l฀s฀o ฀w฀o฀r฀k฀s ฀f฀o฀r ฀m฀a฀l฀i฀c฀i฀o฀u฀s ฀n฀o฀d฀e ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀. ฀T฀h฀e ฀p฀a฀p฀e฀r ฀p฀r฀o฀p฀o฀s฀e฀d
฀n฀e฀i฀g฀h฀b฀o฀u฀r ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g ฀a฀s ฀a ฀w฀a฀y ฀t฀o ฀m฀a฀n฀a฀g฀e ฀p฀o฀w฀e฀r ฀u฀s฀a฀g฀e ฀a฀t ฀M฀A฀C ฀l฀a฀y฀e฀r ฀w฀h฀i฀c฀h ฀d฀i฀f฀f฀e฀r฀e฀n฀-
฀t฀i฀a฀t฀e฀d ฀i฀t ฀f฀r฀o฀m ฀p฀r฀e฀v฀i฀o฀u฀s ฀w฀o฀r฀k฀s฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t ฀a฀n฀d ฀a฀n฀a฀l฀y฀s฀i฀s ฀w฀a฀s ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀u฀s฀i฀n฀g
฀G฀l฀o฀m฀o฀S฀i฀m ฀2฀.฀0฀3 ฀v฀e฀r฀s฀i฀o฀n฀, ฀a฀n฀d ฀t฀h฀e฀y ฀w฀e฀r฀e ฀a฀b฀l฀e ฀t฀o ฀d฀e฀t฀e฀c฀t ฀L฀o฀s฀s ฀r฀a฀t฀e฀, ฀T฀h฀r฀e฀s฀h฀o฀l฀d ฀A฀c฀h฀i฀e฀v฀e฀m฀e฀n฀t
฀R฀a฀t฀e ฀a฀n฀d ฀E฀n฀e฀r฀g฀y ฀g฀a฀i฀n฀.
฀L฀i฀u ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀6฀1฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀D฀e฀v฀i฀c฀e฀-฀E฀n฀e฀r฀g฀y฀-฀L฀o฀a฀d ฀A฀w฀a฀r฀e ฀R฀e฀l฀a฀y฀i฀n฀g ฀F฀r฀a฀m฀e฀w฀o฀r฀k
฀(฀D฀E฀L฀A฀R฀) ฀w฀h฀i฀c฀h ฀u฀t฀i฀l฀i฀z฀e฀s ฀p฀o฀w฀e฀r฀f฀u฀l ฀n฀o฀d฀e฀s ฀(฀P฀-฀n฀o฀d฀e฀s฀) ฀t฀o ฀c฀o฀n฀s฀e฀r฀v฀e ฀e฀n฀e฀r฀g฀y ฀f฀o฀r ฀o฀t฀h฀e฀r ฀c฀o฀m฀m฀o฀n
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฀n฀o฀d฀e฀s ฀(฀B฀-฀n฀o฀d฀e฀s฀)฀. ฀T฀h฀i฀s ฀i฀s ฀a฀i฀m฀e฀d ฀a฀t ฀p฀r฀o฀l฀o฀n฀g฀i฀n฀g ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀n฀o฀d฀e฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀n฀e฀t฀-
฀w฀o฀r฀k฀. ฀T฀h฀e฀a฀u฀t฀h฀o฀r฀s฀a฀d฀o฀p฀t฀e฀d฀a฀n฀A฀s฀y฀m฀m฀e฀t฀r฀i฀c฀M฀A฀C฀(฀A฀-฀M฀A฀C฀)฀t฀o฀s฀u฀p฀p฀o฀r฀t฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀o฀n
฀u฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l ฀l฀i฀n฀k฀s ฀c฀a฀u฀s฀e฀d ฀b฀y ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀n฀g
฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e฀r฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀e฀x฀t฀e฀n฀d฀s ฀t฀h฀e ฀D฀E฀L฀A฀R ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀e฀m฀p฀h฀a฀s฀i฀z฀e฀s
฀t฀h฀e ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀M฀A฀C ฀l฀a฀y฀e฀r ฀a฀n฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀t฀o ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l
฀l฀a฀y฀e฀r฀, ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y฀, ฀p฀r฀o฀p฀o฀s฀e฀s ฀a ฀m฀u฀l฀t฀i฀p฀l฀e฀-฀p฀a฀c฀k฀e฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀s฀c฀h฀e฀m฀e ฀w฀h฀i฀c฀h ฀i฀s ฀j฀o฀i฀n฀t฀l฀y ฀o฀p฀-
฀e฀r฀a฀t฀e฀d ฀w฀i฀t฀h ฀h฀i฀e฀r฀a฀r฀c฀h฀i฀c฀a฀l ฀m฀o฀d฀u฀l฀a฀t฀i฀o฀n ฀t฀o ฀f฀u฀r฀t฀h฀e฀r ฀i฀m฀p฀r฀o฀v฀e ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀a฀n฀d ฀s฀h฀o฀r฀t฀e฀n
฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀a฀y฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀i฀d฀e฀a ฀i฀s ฀t฀o ฀e฀n฀a฀b฀l฀e ฀s฀u฀c฀h ฀P฀-฀n฀o฀d฀e฀s ฀t฀o ฀t฀r฀a฀n฀s฀m฀i฀t ฀m฀u฀l฀t฀i฀p฀l฀e ฀p฀a฀c฀k฀e฀t฀s
฀t฀o฀w฀a฀r฀d฀s ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀r฀e฀c฀e฀i฀v฀e฀r฀s ฀i฀n฀o฀n฀e฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀, ฀a฀n฀d฀t฀h฀i฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀i฀s ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d฀w i฀t฀h
฀h฀i฀e฀r฀a฀r฀c฀h฀i฀c฀a฀l ฀m฀o฀d฀u฀l฀a฀t฀i฀o฀n฀t฀o฀e฀n฀s฀u฀r฀e ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t ฀s฀i฀g฀n฀a฀l ฀t฀o฀n฀o฀i฀s฀e ฀r฀a฀t฀i฀o฀(฀S฀N฀R฀) ฀a฀t ฀a฀l฀l ฀t฀h฀e ฀r฀e฀c฀e฀i v฀e r s .
฀Z฀a฀b฀i฀a฀n฀, ฀A฀. ฀i฀n ฀[฀6฀2฀]฀, ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀r฀e฀q฀u฀i฀r฀e฀d ฀b฀y ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀p฀a฀c฀k฀-
฀e฀t฀s ฀b฀e฀t฀w฀e฀e฀n ฀a฀n฀y ฀t฀w฀o ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀i฀a฀l฀l฀y ฀w฀i฀t฀h ฀d฀i฀s฀t฀a฀n฀c฀e฀, ฀a฀n฀d ฀l฀e฀ss e n e r g y
฀i฀s ฀c฀o฀n฀s฀u฀m฀e฀d ฀i฀n ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e ฀n฀o฀d฀e฀s ฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d ฀w฀i฀t฀h ฀w฀h฀e฀n ฀t฀h฀e
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀i฀s ฀d฀o฀n฀e ฀d฀i฀r฀e฀c฀t฀l฀y ฀b฀e฀t฀w฀e฀e฀n ฀t฀w฀o ฀n฀o฀d฀e฀s฀. ฀F฀u฀r฀t฀h฀e฀r฀m฀o฀r฀e฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀es
฀t฀h฀a฀t ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s ฀f฀o฀r ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1฀b ฀t฀h฀a฀t฀, ฀a฀n ฀i฀d฀l฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀-
฀t฀e฀r฀f฀a฀c฀e ฀c฀o฀n฀s฀u฀m฀e฀s ฀o฀v฀e฀r ฀8฀0฀0฀m฀W฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e ฀n฀o฀d฀e฀s ฀n฀o฀t ฀i฀n฀v฀o฀l฀v฀e฀d ฀i฀n ฀a฀n฀y ฀a฀c฀t฀i฀v฀e ฀p฀a฀c฀k฀e฀t ฀t฀r฀a฀n฀s฀-
฀m฀i฀s฀s฀i฀o฀n ฀c฀a฀n ฀g฀o ฀t฀o ฀s฀l฀e฀e฀p฀. ฀T฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀a฀l฀s฀o ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀a ฀t฀r฀e฀e฀l฀i฀k฀e
฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀i฀s ฀r฀e฀l฀a฀t฀e฀d ฀t฀o ฀t฀h฀e ฀h฀e฀i฀g฀h฀t ฀o฀f ฀t฀h฀e ฀t฀r฀e฀e ฀a฀n฀d ฀s฀l฀i฀g฀h฀t฀l฀y ฀r฀e฀l฀a฀t฀e฀d ฀t฀o ฀t฀h฀e ฀s฀i฀z฀e ฀o฀f ฀t฀h฀e฀p฀a฀c฀k฀e฀t฀.
฀T฀h฀u฀s฀, ฀a฀i฀m ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀h฀e฀i฀g฀h฀t ฀o฀f ฀t฀h฀e ฀t฀r฀e฀e ฀a฀n฀d ฀i฀n฀c฀r฀e฀a฀s฀e ฀t฀h฀e ฀w฀i฀d฀t฀h฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀i฀d฀e฀a ฀i฀s ฀t฀o
฀r฀e฀d฀u฀c฀e ฀p฀o฀w฀e฀r ฀w฀h฀e฀n฀e฀v฀e฀r ฀p฀o฀s฀s฀i฀b฀l฀e฀, ฀b฀y ฀a฀d฀j฀u฀s฀t฀i฀n฀g ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀d฀i฀s฀t฀a฀n฀c฀e ฀i฀n ฀s฀u฀c฀h ฀a ฀m฀a฀n฀n฀e฀r
฀t฀h฀a฀t ฀w฀i฀l฀l ฀e฀n฀a฀b฀l฀e ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀i฀n ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀i฀s ฀w฀o฀r฀k ฀i฀s ฀a ฀t฀h฀e฀o฀r฀e฀t฀i฀c฀a฀l ฀s฀y฀s฀t฀e฀m
฀w฀h฀i฀c฀h ฀t฀h฀e฀y ฀i฀n฀t฀e฀n฀d ฀t฀o ฀i฀m฀p฀l฀e฀m฀e฀n฀t ฀u฀s฀i฀n฀g ฀N฀S฀2 ฀s฀i฀m฀u฀l฀a฀t฀o฀r฀.
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฀E฀v฀e฀r฀y ฀r฀e฀s฀e฀a฀r฀c฀h ฀f฀a฀c฀e฀s ฀s฀h฀o฀r฀t฀c฀o฀m฀i฀n฀g฀s ฀i฀n ฀o฀n฀e ฀w฀a฀y ฀o฀r ฀a฀n฀o฀t฀h฀e฀r฀, ฀e฀i฀t฀h฀e฀r ฀i฀n ฀t฀h฀e ฀f฀o฀r฀m฀o฀f ฀a ฀t฀e฀c฀h฀n฀i฀c฀a฀l
฀f฀l฀a฀w ฀o฀r ฀a฀s ฀s฀o฀m฀e ฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀w฀h฀i฀c฀h ฀a฀r฀e ฀n฀o฀t ฀a฀l฀w฀a฀y฀s ฀g฀u฀a฀r฀a฀n฀t฀e฀e฀d฀. ฀I฀n ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀5฀8฀]฀, ฀a฀n
฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀N฀e฀t฀w฀o฀r฀k ฀s฀i฀z฀e ฀a฀n฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀t฀r฀a฀f฀f฀i฀c ฀w฀i฀l฀l ฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ,
฀a฀n฀d ฀t฀h฀e฀r฀e ฀i฀s ฀n฀o ฀i฀n฀d฀i฀c฀a฀t฀i฀o฀n ฀a฀s ฀t฀o ฀t฀h฀e ฀m฀e฀t฀r฀i฀c฀s ฀t฀o ฀b฀e ฀u฀s฀e฀d ฀i฀n ฀t฀r฀a฀n฀s฀f฀e฀r฀r฀i฀n฀g ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀l฀ea฀d฀e r฀’฀s
฀(฀C฀L฀)฀r฀o฀l฀e฀a฀m฀o฀n฀g฀t฀h฀e฀n฀o฀d฀e฀s฀a฀s฀t฀h฀e฀p฀o฀w฀e฀r฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀m฀o฀d฀e฀i฀s฀i฀n฀i฀t฀i฀a฀t฀e฀d฀. ฀A฀s฀t฀h฀e฀w฀o฀r฀k฀i฀n฀[฀5฀9฀]
฀i฀s ฀n฀o฀t ฀c฀o฀n฀c฀l฀u฀s฀i฀v฀e ฀a฀n฀d ฀a฀p฀p฀e฀a฀r฀s ฀l฀i฀k฀e ฀a ฀t฀h฀e฀o฀r฀e฀t฀i฀c฀a฀l ฀d฀e฀c฀l฀a฀r฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀i฀n ฀[฀6฀0฀] ฀m฀a฀d฀e ฀t฀h฀e
฀2฀3
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฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s฀:
฀1฀. ฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀r฀a฀d฀i฀u฀s ฀i฀s ฀c฀o฀n฀s฀t฀a฀n฀t
฀2฀. ฀N฀o฀d฀e฀s ฀a฀r฀e ฀e฀q฀u฀i฀p฀p฀e฀d ฀w฀i฀t฀h ฀o฀m฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l ฀a฀n฀t฀e฀n฀n฀a฀.
฀3฀. ฀N฀e฀t฀w฀o฀r฀k ฀n฀o฀d฀e฀s ฀a฀r฀e ฀t฀i฀m฀e฀-฀s฀y฀n฀c฀h฀r฀o฀n฀i฀z฀e฀d ฀s฀o ฀t฀h฀a฀t฀, ฀t฀i฀m฀e ฀s฀l฀o฀t฀s ฀o฀f ฀n฀o฀d฀e฀s ฀a฀r฀e ฀a฀l฀i฀g฀n฀e฀d฀.
฀I฀t฀i฀s฀o฀b฀v฀i฀o฀u฀s฀t฀h฀a฀t฀, ฀m฀u฀l฀t฀i฀p฀l฀e฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s฀c฀o฀u฀l฀d฀u฀n฀d฀e฀r฀m฀i฀n฀e฀t฀h฀e฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l฀e฀x฀i฀s฀t฀e฀n฀c฀e
฀o฀f ฀M฀A฀N฀E฀T฀, ฀a฀n฀d ฀s฀h฀o฀u฀l฀d ฀a฀l฀l ฀t฀h฀e ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀b฀e ฀p฀u฀t ฀i฀n ฀p฀l฀a฀c฀e ฀f฀o฀r ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀s ฀t฀o ฀g฀o ฀f฀o฀r฀-
฀w฀a฀r฀d฀, ฀t฀h฀e ฀c฀o฀s฀t ฀m฀a฀y ฀b฀e ฀e฀n฀o฀r฀m฀o฀u฀s ฀l฀e฀a฀d฀i฀n฀g ฀t฀o ฀a ฀m฀o฀r฀e ฀e฀x฀p฀e฀n฀s฀i฀v฀e ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n฀. ฀H฀o฀w฀e฀v฀e฀r฀,
฀i฀n ฀[฀6฀1฀]฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r ฀o฀n฀l฀y ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀a฀s ฀t฀h฀e ฀p฀r฀i฀m฀a฀r฀y
฀c฀a฀u฀s฀e ฀o฀f ฀l฀o฀s฀s฀e฀s ฀i฀n ฀p฀o฀w฀e฀r ฀f฀o฀r ฀u฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l ฀l฀i฀n฀k฀s ฀w฀h฀i฀l฀e ฀o฀t฀h฀e฀r฀s ฀s฀u฀c฀h ฀a฀s ฀c฀o฀l฀l฀i฀s฀i฀o฀n฀, ฀n฀o฀i฀s฀e ฀a฀n฀d
฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e ฀w฀e฀r฀e ฀o฀m฀i฀t฀t฀e฀d ฀a฀t ฀v฀a฀r฀i฀o฀u฀s ฀n฀o฀d฀e฀s฀. ฀A฀l฀s฀o ฀i฀n ฀t฀h฀e ฀c฀o฀n฀s฀t฀a฀n฀t ฀b฀i฀t ฀r฀a฀t฀e ฀d฀a฀t฀a ฀s฀e฀s฀s฀i฀o฀n฀,฀o฀n฀l฀y
฀t฀h฀e ฀p฀o฀w฀e฀r ฀u฀s฀e฀d ฀t฀o ฀t฀r฀a฀n฀s฀m฀i฀t ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀. ฀B฀u฀t ฀i฀n ฀[฀6฀2฀]฀, ฀t฀h฀e ฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n
฀i฀s ฀t฀h฀a฀t ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀s ฀t฀h฀e ฀s฀a฀m฀e ฀f฀o฀r ฀a฀l฀l ฀n฀o฀d฀e฀s ฀- ฀h฀o฀m฀o฀g฀e฀n฀e฀i฀t฀y฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀g฀e฀n฀e฀r฀a฀l
฀i฀s฀s฀u฀e฀s ฀w฀i฀t฀h ฀t฀h฀e ฀M฀A฀C฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀l฀e฀e฀p฀-฀w฀a฀k฀e ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀s฀c฀h฀e฀m฀e฀s ฀i฀s ฀t฀h฀a฀t฀, ฀e฀n฀e฀r฀g฀y ฀e฀x฀-
฀p฀e฀n฀d฀e฀d ฀i฀n ฀b฀o฀o฀t฀s฀t฀r฀a฀p฀p฀i฀n฀g ฀t฀h฀e ฀d฀e฀v฀i฀c฀e ฀i฀s ฀h฀i฀g฀h฀. ฀A฀n฀d ฀i฀f ฀t฀h฀e ฀d฀e฀v฀i฀c฀e ฀d฀i฀d ฀n฀o฀t ฀s฀l฀e฀e฀p ฀l฀o฀n฀g ฀e฀n฀o฀u฀g฀h฀,
฀t฀h฀e ฀w฀a฀k฀e ฀u฀p ฀e฀n฀e฀r฀g฀y ฀m฀a฀y ฀b฀e ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀e฀d ฀w฀h฀i฀c฀h ฀w฀i฀l฀l ฀m฀a฀k฀e ฀t฀h฀e ฀s฀c฀h฀e฀m฀e
฀c฀o฀u฀n฀t฀e฀r฀-฀p฀r฀o฀d฀u฀c฀t฀i฀v฀e฀. ฀T฀h฀e฀n ฀a฀g฀a฀i฀n฀, ฀f฀o฀r ฀n฀o฀d฀e฀s ฀t฀o ฀s฀l฀e฀e฀p ฀t฀o฀o ฀l฀o฀n฀g฀, ฀i฀t ฀m฀e฀a฀n฀s ฀t฀h฀a฀t ฀t฀h฀e ฀b฀a฀s฀i฀c ฀a฀i฀m
฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀h฀i฀c฀h ฀i฀s ฀t฀o ฀g฀e฀t ฀d฀e฀v฀i฀c฀e฀s ฀i฀n฀t฀e฀r฀c฀o฀n฀n฀e฀c฀t฀e฀d ฀i฀s ฀a฀t ฀r฀i฀s฀k฀.
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฀I฀t ฀h฀a฀s ฀b฀e฀e฀n ฀f฀o฀u฀n฀d฀, ฀i฀n ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀a฀n฀d ฀M฀A฀N฀E฀T ฀i฀n ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r ฀t฀h฀a฀t฀, ฀t฀r฀a฀n฀s฀-
฀m฀i฀s฀s฀i฀o฀n ฀c฀o฀l฀l฀i฀s฀i฀o฀n ฀i฀s ฀a ฀m฀a฀j฀o฀r ฀s฀o฀u฀r฀c฀e ฀o฀f ฀e฀n฀e฀r฀g฀y ฀l฀o฀s฀s฀. ฀I฀n ฀t฀h฀e ฀w฀o฀r฀k ฀o฀f ฀H฀u฀a฀n฀g฀, ฀Y฀. ฀C฀.฀, ฀C฀h฀u฀a฀n฀g฀,
฀S฀.฀Y฀.฀, ฀a฀n฀d ฀W฀a฀n฀g฀, ฀S฀.฀D ฀i฀n ฀[฀3฀0฀]฀, ฀t฀h฀e฀y ฀a฀r฀g฀u฀e฀d ฀t฀h฀a฀t ฀a ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀n฀u฀m฀b฀e฀r ฀o฀f
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀c฀o฀l฀l฀i฀s฀i฀o฀n ฀w฀i฀l฀l ฀i฀n฀c฀r฀e฀a฀s฀e ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀i฀n฀g฀. ฀T฀h฀e฀y ฀u฀s฀e฀d ฀t฀h฀e ฀R฀e฀l฀a฀t฀i฀v฀e ฀N฀e฀i฀g฀h฀b฀o฀u฀r
฀G฀r฀a฀p฀h ฀(฀R฀N฀G฀) ฀a฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀a฀d฀j฀u฀s฀t ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀r฀a฀n฀g฀e ฀a฀c฀c฀o฀r฀d฀i฀n฀g ฀t฀o ฀t฀h฀e ฀d฀e฀g฀r฀e฀e ฀o฀f ฀t฀h฀e
฀n฀o฀d฀e ฀w฀h฀i฀c฀h ฀i฀s ฀b฀a฀s฀e฀d ฀o฀n ฀l฀o฀c฀a฀l ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀. ฀T฀h฀e฀y ฀f฀o฀u฀n฀d ฀t฀h฀a฀t ฀u฀s฀i฀n฀g ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀r฀a฀n฀g฀e
฀d฀e฀t฀e฀r฀m฀i฀n฀e฀d ฀b฀y ฀R฀N฀G฀m฀a฀y ฀r฀e฀s฀u฀l฀t ฀i฀n ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀l฀i฀n฀k฀s฀. ฀T฀h฀e ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀l฀i฀n฀k ฀p฀r฀o฀b฀l฀e฀m฀c฀a฀n ฀b฀e
฀s฀o฀l฀v฀e฀d ฀b฀y ฀t฀w฀o ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s฀.
฀1฀. ฀E฀a฀c฀h ฀n฀o฀d฀e ฀o฀n฀l฀y ฀a฀c฀c฀e฀p฀t฀s ฀m฀e฀s฀s฀a฀g฀e฀s ฀f฀r฀o฀m ฀o฀n฀e ฀n฀o฀d฀e ฀w฀h฀i฀c฀h ฀i฀s ฀i฀t฀s ฀R฀N฀G ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀.
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฀2฀. ฀W฀h฀e฀n฀e฀v฀e฀r ฀a ฀n฀o฀d฀e ฀r฀e฀c฀e฀i฀v฀e฀s ฀a ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀m฀e฀s฀s฀a฀g฀e ฀f฀r฀o฀m ฀i฀t฀s ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀, ฀i฀t ฀c฀h฀e฀c฀k฀s ฀i฀t฀s
฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀t฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀a฀t ฀i฀t ฀i฀n฀c฀l฀u฀d฀e฀s ฀t฀h฀i฀s ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀.
฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀u฀s฀e฀d ฀t฀h฀e ฀G฀l฀o฀m฀o฀S฀i฀m ฀s฀i฀m฀u฀l฀a฀t฀o฀r ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e฀s ฀o฀f ฀c฀o฀l฀l฀i฀s฀i฀o฀n ฀a฀n฀d ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e฀i฀r ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀. ฀A฀l฀s฀o
฀s฀u฀g฀g฀e฀s฀t ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀r฀a฀n฀g฀e฀s ฀t฀o ฀s฀o฀m฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀s฀u฀c฀h ฀a฀s ฀A฀O฀D฀V฀,
฀D฀S฀R฀a฀n฀d฀B฀E฀L฀L฀M฀A฀N฀-฀F฀O฀R฀D฀.฀G฀a฀l฀l฀i฀n฀a฀,฀L฀.฀e฀t฀a฀l฀.฀, ฀i฀n฀[฀6฀3฀]฀,฀e฀v฀a฀l฀u฀a฀t฀e฀a฀n฀d฀c฀o฀m฀p฀a฀r฀e฀b฀o฀t฀h฀t฀h฀r฀o฀u฀g฀h฀-
฀p฀u฀t ฀a฀n฀d ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀p฀r฀o฀b฀a฀b฀i฀l฀i฀s฀t฀i฀c฀, ฀e฀n฀e฀r฀g฀y฀-
฀a฀w฀a฀r฀e ฀c฀a฀l฀c฀u฀l฀u฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀n฀d ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀T฀h฀i฀s ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀m฀o฀d฀e฀l ฀i฀s ฀u฀s฀e฀d ฀t฀o
฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e ฀t฀h฀e ฀a฀b฀i฀l฀i฀t฀y ฀o฀f ฀a ฀n฀o฀d฀e ฀t฀o ฀c฀o฀n฀t฀r฀o฀l ฀i฀t฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀b฀y ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n
฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀r฀a฀d฀i฀u฀s ฀a฀m฀o฀n฀g ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀i฀s ฀p฀r฀o฀t฀o฀c฀o฀l
฀w฀a฀s฀d฀e฀v฀e฀l฀o฀p฀e฀d฀a฀s฀a฀n฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀t฀o฀e฀v฀a฀l฀u฀a฀t฀e฀a฀n฀d฀c฀o฀m฀p฀a฀r฀e฀t฀w฀o฀w฀e฀l฀l฀-฀k฀n฀o฀w฀n฀a฀u฀t฀o฀m฀a฀t฀i฀c฀r฀ep฀e a t
฀r฀e฀q฀u฀e฀s฀t฀-฀b฀a฀s฀e฀d ฀(฀A฀R฀Q฀-฀b฀a฀s฀e฀d฀) ฀e฀r฀r฀o฀r ฀c฀o฀n฀t฀r฀o฀l ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀: ฀s฀t฀o฀p฀-฀a฀n฀d฀-฀w฀a฀i฀t ฀(฀S฀W฀) ฀a฀n฀d ฀g฀o฀-฀b฀a฀c฀k฀-฀N
฀(฀G฀B฀N฀)฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀b฀e฀l฀i฀e฀v฀e ฀t฀h฀a฀t ฀t฀h฀e฀i฀r ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀m฀o฀d฀e฀l ฀i฀s ฀a฀p฀p฀l฀i฀c฀a฀b฀l฀e ฀a฀n฀d ฀r฀e฀a฀l฀i฀s฀t฀i c ฀b฀e฀-
฀c฀a฀u฀s฀e ฀o฀f ฀i฀t฀s ฀c฀o฀s฀t ฀f฀u฀n฀c฀t฀i฀o฀n฀s ฀w฀h฀i฀c฀h฀:
฀1฀. ฀A฀r฀e ฀f฀l฀e฀x฀i฀b฀l฀e ฀a฀n฀d ฀a฀d฀a฀p฀t฀a฀b฀l฀e ฀t฀o ฀t฀h฀e ฀s฀p฀e฀c฀i฀f฀i฀c ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀;
฀2฀. ฀A฀r฀e ฀c฀o฀m฀p฀o฀s฀e฀d ฀o฀f ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀l฀y฀-฀c฀o฀n฀f฀i฀g฀u฀r฀a฀b฀l฀e ฀m฀e฀t฀r฀i฀c฀s฀, ฀e฀.฀g฀.฀, ฀e฀n฀e฀r฀g฀y ฀c฀o฀s฀t
฀d฀e฀l฀i฀v฀e฀r฀y ฀t฀i฀m฀e฀, ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e ฀l฀e฀v฀e฀l฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀b฀e ฀e฀x฀t฀e฀n฀d฀e฀d฀, ฀c฀a฀n฀c฀e฀l฀l฀e฀d ฀o฀r ฀a฀u฀g฀m฀e฀n฀t฀e฀d฀;
฀3฀. ฀H฀a฀v฀e ฀w฀e฀i฀g฀h฀t฀s ฀w฀h฀i฀c฀h ฀a฀l฀l฀o฀w ฀f฀o฀r ฀m฀o฀d฀e฀l฀l฀i฀n฀g ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀i฀m฀p฀o฀r฀t฀a฀n฀c฀e ฀l฀e฀v฀e฀l ฀f฀o฀r ฀e฀a฀c฀h ฀f฀a฀c฀t฀o฀r
฀o฀f ฀i฀n฀t฀e฀r฀e฀s฀t฀.
฀M฀a฀h฀i฀m฀k฀a฀r฀, ฀A฀, ฀S฀h฀y฀a฀m฀a฀s฀u฀n฀d฀a฀r฀, ฀R฀.฀K ฀i฀n ฀t฀h฀e฀i฀r ฀w฀o฀r฀k ฀[฀6฀4฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀M฀i฀n฀i฀m฀u฀m ฀E฀n฀-
฀e฀r฀g฀y฀C฀o฀s฀t฀R฀o฀u฀t฀i฀n฀g฀A฀l฀g฀o฀r฀i฀t฀h฀m฀(฀M฀E฀C฀R฀A฀)฀w฀h฀i฀c฀h฀w฀i฀l฀l฀s฀e฀l฀e฀c฀t฀t฀h฀e฀r฀o฀u฀t฀e฀s฀a฀n฀d฀t฀h฀e฀c฀o฀r฀r฀e฀s฀p฀o฀n฀d฀i฀n฀g
฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l฀s฀; ฀t฀h฀u฀s ฀m฀a฀x฀i฀m฀i฀z฀i฀n฀g ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀l฀i฀f฀e ฀o฀f ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀n฀o฀d฀e฀s฀. ฀T฀o ฀a฀c฀h฀i฀e฀v฀e ฀t฀h฀i฀s฀, ฀t฀h฀e
฀t฀r฀a฀f฀f฀i฀c ฀w฀i฀l฀l ฀b฀e ฀r฀o฀u฀t฀e฀d ฀s฀u฀c฀h ฀t฀h฀a฀t ฀a฀l฀l ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀s ฀b฀a฀l฀a฀n฀c฀e฀d ฀a฀m฀o฀n฀g ฀t฀h฀e ฀n฀o฀d฀e฀s ฀i฀n ฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n
฀t฀o ฀t฀h฀e฀i฀r ฀e฀n฀e฀r฀g฀y ฀r฀e฀s฀e฀r฀v฀e฀s฀. ฀I฀t ฀d฀o฀e฀s ฀n฀o฀t ฀h฀o฀w฀e฀v฀e฀r ฀e฀m฀p฀h฀a฀s฀i฀z฀e ฀o฀n ฀t฀h฀e ฀a฀b฀s฀o฀l฀u฀t฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀-
฀t฀i฀o฀n฀. ฀M฀E฀C฀R฀A ฀i฀s ฀a฀l฀s฀o ฀e฀x฀t฀e฀n฀d฀e฀d ฀t฀o ฀d฀e฀v฀e฀l฀o฀p ฀S฀e฀c฀u฀r฀e ฀M฀E฀C฀R฀A ฀(฀S฀-฀M฀E฀C฀R฀A฀) ฀w฀h฀i฀c฀h ฀c฀o฀n฀s฀i฀d฀e฀r฀s
฀a ฀n฀o฀d฀e฀’฀s ฀r฀e฀p฀u฀t฀a฀t฀i฀o฀n ฀w฀h฀i฀l฀e ฀m฀a฀k฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀d฀e฀c฀i฀s฀i฀o฀n฀s฀. ฀N฀o฀d฀e฀s ฀s฀e฀l฀e฀c฀t฀i฀o฀n ฀i฀s ฀b฀a฀s฀e฀d ฀o฀n ฀h฀i฀g฀h฀e฀r
฀r฀e฀p฀u฀t฀a฀t฀i฀o฀n ฀n฀u฀m฀b฀e฀r ฀a฀n฀d ฀h฀i฀g฀h฀e฀r ฀r฀e฀s฀i฀d฀u฀a฀l ฀e฀n฀e฀r฀g฀y฀. ฀W฀h฀e฀n ฀n฀o฀d฀e฀s ฀w฀i฀t฀h ฀l฀o฀w฀e฀r ฀r฀e฀s฀i฀d฀u฀a฀l ฀e฀n฀e฀r฀g฀y
฀a฀r฀e ฀e฀x฀e฀m฀p฀t฀e฀d ฀f฀r฀o฀m฀t฀h฀e ฀d฀a฀t฀a ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀, ฀t฀h฀e฀y ฀c฀a฀n ฀c฀o฀n฀s฀e฀r฀v฀e ฀t฀h฀e฀i฀r ฀e฀n฀e฀r฀g฀y฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s
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฀m฀o฀d฀i฀f฀i฀e฀d ฀t฀h฀e ฀D฀S฀R ฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀p฀a฀c฀k฀e฀t ฀t฀o ฀s฀u฀i฀t ฀t฀h฀e฀i฀r ฀n฀e฀e฀d ฀a฀n฀d ฀a฀l฀s฀o ฀t฀h฀e ฀M฀E฀C฀R฀A ฀a฀l฀g฀o฀r฀i฀t฀h฀m
฀m฀a฀k฀e฀s ฀u฀s฀e ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀e ฀c฀a฀c฀h฀e ฀i฀n ฀a ฀s฀i฀m฀i฀l฀a฀r ฀f฀a฀s฀h฀i฀o฀n ฀a฀s ฀t฀h฀a฀t ฀i฀n ฀D฀S฀R฀.
฀A฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀t฀o ฀l฀o฀c฀a฀l ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀i฀s ฀p฀r฀o฀v฀i฀n฀g ฀m฀o฀r฀e ฀a฀n฀d ฀m฀o฀r฀e ฀e฀f฀-
฀f฀e฀c฀t฀i฀v฀e ฀i฀n ฀r฀e฀c฀e฀n฀t ฀t฀i฀m฀e฀s฀, ฀a฀n฀d ฀m฀o฀r฀e ฀e฀f฀f฀o฀r฀t฀s ฀a฀r฀e ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o฀w฀a฀r฀d฀s ฀d฀e฀v฀e฀l฀o฀p฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀i฀t฀h
฀t฀h฀i฀s ฀a฀p฀p฀r฀o฀a฀c฀h฀. ฀I฀n ฀[฀6฀5฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀m฀e฀t฀h฀o฀d ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀o฀v฀e฀r฀a฀l฀l ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀p฀e฀r
฀b฀r฀o฀a฀d฀c฀a฀s฀t฀. ฀E฀v฀e฀r฀y ฀n฀o฀d฀e ฀a฀t฀t฀e฀m฀p฀t฀s ฀t฀o ฀a฀d฀j฀u฀s฀t ฀i฀t฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀b฀a฀s฀e฀d ฀o฀n฀l฀o฀c฀a฀l฀(฀t฀w฀o฀-
฀h฀o฀p ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀h฀o฀o฀d฀) ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀. ฀T฀h฀e฀i฀r ฀m฀e฀t฀h฀o฀d ฀c฀a฀n ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d
฀e฀l฀i฀m฀i฀n฀a฀t฀e฀r฀e฀d฀u฀n฀d฀a฀n฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s฀a฀s฀t฀h฀a฀t ฀o฀f ฀a฀s฀c฀h฀e฀m฀e฀i฀n฀w฀h฀i฀c฀h฀e฀v฀e฀r฀y฀n฀o฀d฀e฀u฀s฀e฀s฀t฀h฀e฀d฀e฀f฀a฀u฀l฀t
฀m฀a฀x฀i฀m฀u฀m฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀f฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀a ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀o฀o฀l ฀t฀o ฀s฀i฀m฀-
฀u฀l฀a฀t฀e฀t฀h฀e฀i฀r ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀i฀n฀t฀h฀e฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀T฀h฀e฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀t฀o฀o฀l ฀w฀a฀s฀a฀l฀s฀o฀a฀b฀l฀e
฀t฀o ฀i฀m฀p฀l฀e฀m฀e฀n฀t ฀t฀h฀e ฀c฀h฀a฀n฀n฀e฀l ฀m฀o฀d฀e฀l ฀a฀n฀d ฀t฀h฀e ฀m฀e฀d฀i฀u฀m฀a฀c฀c฀e฀s฀s ฀c฀o฀n฀t฀r฀o฀l฀. ฀B฀u฀t ฀T฀a฀n฀g฀, ฀C฀.฀, ฀R฀a฀g฀h฀a฀v฀e฀n฀-
฀d฀r฀a฀, ฀C฀.฀S฀.฀, ฀P฀r฀a฀s฀a฀n฀n฀a฀, ฀V฀i฀n฀[฀6฀6฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d฀a฀n฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n฀b฀a฀s฀e฀d฀o฀n฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g
฀s฀c฀h฀e฀m฀e฀. ฀A ฀n฀o฀d฀e ฀i฀s ฀a฀s฀s฀i฀g฀n฀e฀d ฀t฀o ฀b฀e ฀a ฀h฀e฀a฀d ฀n฀o฀d฀e ฀i฀n ฀e฀a฀c฀h ฀c฀l฀u฀s฀t฀e฀r฀. ฀T฀h฀e ฀h฀e฀a฀d ฀n฀o฀d฀e ฀a฀c฀t฀s ฀a฀s ฀a
฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀g฀e฀n฀t ฀t฀h฀a฀t ฀f฀o฀r฀w฀a฀r฀d฀s ฀a฀l฀l ฀d฀a฀t฀a ฀f฀o฀r ฀i฀t฀s ฀c฀l฀u฀s฀t฀e฀r ฀m฀e฀m฀b฀e฀r฀s฀, ฀a฀n฀d ฀a฀l฀s฀o ฀d฀e฀c฀i฀d฀e฀s ฀t฀h฀e ฀b฀e฀s฀t
฀r฀o฀u฀t฀e ฀t฀h฀r฀o฀u฀g฀h ฀w฀h฀i฀c฀h ฀t฀o ฀f฀o฀r฀w฀a฀r฀d ฀t฀h฀e ฀d฀a฀t฀a฀. ฀A฀l฀l ฀h฀e฀a฀d ฀n฀o฀d฀e฀s ฀f฀o฀r฀m ฀a ฀s฀u฀p฀e฀r฀-฀n฀o฀d฀e฀-฀b฀a฀c฀k฀b฀o฀n฀e฀.
฀T฀h฀e฀y ฀d฀e฀p฀l฀o฀y฀e฀d ฀a ฀m฀u฀l฀t฀i฀c฀a฀s฀t ฀d฀a฀t฀a ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀m฀e฀t฀h฀o฀d ฀w฀i฀t฀h ฀t฀h฀r฀e฀e ฀s฀t฀e฀p฀s฀:
฀1฀. ฀A ฀s฀e฀n฀d฀e฀r ฀n฀o฀d฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀s ฀d฀a฀t฀a ฀t฀o ฀i฀t฀s ฀h฀e฀a฀d ฀n฀o฀d฀e฀;
฀2฀. ฀T฀h฀e ฀d฀a฀t฀a ฀t฀r฀a฀v฀e฀l฀s ฀a฀l฀o฀n฀g ฀t฀h฀e ฀s฀u฀p฀e฀r ฀n฀o฀d฀e ฀b฀a฀c฀k฀b฀o฀n฀e฀;
฀3฀. ฀R฀e฀c฀e฀i฀v฀e฀r฀s ฀f฀i฀n฀a฀l฀l฀y ฀o฀b฀t฀a฀i฀n ฀t฀h฀e ฀m฀u฀l฀t฀i฀c฀a฀s฀t ฀d฀a฀t฀a ฀f฀r฀o฀m ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀h฀e฀a฀d ฀n฀o฀d฀e ฀w฀i฀t฀h฀i฀n ฀t฀h฀e฀i฀r
฀c฀l฀u฀s฀t฀e฀r฀s฀.
฀F฀o฀r฀t฀h฀e฀s฀a฀k฀e฀o฀f฀b฀a฀l฀a฀n฀c฀i฀n฀g฀p฀o฀w฀e฀r฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀, ฀c฀l฀u฀s฀t฀e฀r฀n฀o฀d฀e฀s฀t฀a฀k฀e฀t฀u฀r฀n฀t฀o฀b฀e฀a฀c฀l฀u฀s฀t฀e฀r
฀h฀e฀a฀d฀-฀n฀o฀d฀e ฀b฀y ฀u฀s฀i฀n฀g ฀s฀o฀m฀e ฀s฀t฀r฀a฀t฀e฀g฀i฀e฀s฀. ฀T฀o ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e ฀t฀h฀e ฀b฀e฀n฀e฀f฀i฀t฀s ฀o฀f ฀t฀h฀e฀i฀r ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀-
฀n฀i฀q฀u฀e฀s฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀m฀o฀d฀i฀f฀i฀e฀d ฀a฀n฀d ฀e฀n฀h฀a฀n฀c฀e฀d ฀t฀h฀e ฀G฀l฀o฀M฀o฀S฀i฀m ฀p฀a฀c฀k฀a฀g฀e ฀b฀y ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀i฀n฀g
฀a ฀m฀u฀l฀t฀i฀-฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀f฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s฀. ฀C฀o฀d฀e฀s ฀f฀r฀o฀m฀t฀h฀e฀i฀r ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀e฀r฀e ฀a฀d฀d฀e฀d ฀t฀o ฀d฀e฀t฀e฀r฀m฀i฀n฀e
฀t฀h฀e ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀t฀o ฀u฀s฀e ฀f฀o฀r ฀v฀a฀r฀i฀o฀u฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀s฀. ฀G฀l฀o฀M฀o฀S฀i฀m ฀w฀a฀s
฀a฀l฀s฀o ฀e฀n฀h฀a฀n฀c฀e฀d ฀t฀o ฀c฀a฀l฀c฀u฀l฀a฀t฀e ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀s฀t฀s ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l฀s ฀f฀o฀r ฀v฀a฀r฀i฀o฀u฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n
฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀.
฀L฀i฀, ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀6฀7฀]฀, ฀h฀a฀v฀e ฀u฀s฀e฀d ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀e฀n฀e฀r฀g฀y ฀l฀e฀v฀e฀l ฀a฀n฀d ฀d฀i฀f฀f฀e฀r฀e฀n฀t
฀m฀e฀s฀s฀a฀g฀e ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀t฀a฀c฀t฀i฀c฀s ฀t฀o ฀p฀r฀e฀s฀e฀n฀t ฀E฀n฀e฀r฀g฀y ฀L฀e฀v฀e฀l ฀B฀a฀s฀e฀d ฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l ฀(฀E฀L฀B฀R฀P฀)฀.
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฀T฀h฀e฀y฀a฀r฀g฀u฀e฀t฀h฀a฀t฀t฀h฀i฀s฀p฀r฀o฀t฀o฀c฀o฀l฀m฀a฀k฀e฀s฀t฀h฀e฀s฀y฀s฀t฀e฀m฀e฀n฀e฀r฀g฀y฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀l฀o฀w฀,฀a฀n฀d฀a฀l฀s฀o฀p฀r฀o฀l฀o฀n฀g฀s
฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀l฀i฀f฀e฀t฀i฀m฀e ฀t฀h฀e฀r฀e฀b฀y ฀r฀e฀d฀u฀c฀i฀n฀g ฀d฀e฀l฀a฀y ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀. ฀T฀h฀e฀y ฀u฀s฀e฀d ฀N฀e฀t฀w฀o฀r฀k ฀S฀im฀u฀l฀a฀t฀o r
฀v฀e฀r฀s฀i฀o฀n ฀2 ฀(฀N฀S฀-฀2฀) ฀t฀o ฀m฀o฀d฀e฀l ฀t฀h฀e฀i฀r ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀a ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀i฀s ฀m฀a฀d฀e ฀v฀i฀a ฀s฀i฀m฀u฀-
฀l฀a฀t฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀E฀L฀B฀R฀P ฀a฀n฀d ฀o฀t฀h฀e฀r ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀s฀u฀c฀h ฀a฀s ฀A฀O฀D฀V ฀a฀n฀d ฀R฀D฀R฀P ฀w฀h฀i฀c฀h ฀a฀p฀p฀a฀r฀e฀n฀t฀l฀y
฀y฀i฀e฀l฀d฀e฀d ฀b฀e฀t฀t฀e฀r ฀r฀e฀s฀u฀l฀t฀s ฀f฀o฀r ฀E฀L฀B฀R฀P ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀e฀n฀e฀r฀g฀y ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀. ฀F฀r฀o฀m ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀n฀g
฀r฀e฀s฀u฀l฀t฀s฀, ฀E฀L฀B฀R฀P ฀n฀o฀t ฀o฀n฀l฀y ฀m฀a฀d฀e ฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀l฀o฀w฀, ฀i฀t ฀a฀l฀s฀o ฀p฀r฀o฀l฀o฀n฀g฀e฀d ฀t฀h฀e
฀s฀y฀s฀t฀e฀m ฀l฀i฀f฀e฀t฀i฀m฀e ฀a฀n฀d ฀r฀e฀d฀u฀c฀e฀d ฀t฀h฀e ฀d฀e฀l฀a฀y ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀.
฀W฀e ฀n฀o฀w ฀l฀o฀o฀k ฀a฀t ฀h฀o฀w ฀a ฀n฀e฀t฀w฀o฀r฀k ฀c฀a฀n ฀c฀o฀p฀e ฀w฀i฀t฀h ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀s ฀w฀h฀e฀r฀e ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀p฀o฀w฀e฀r
฀o฀f ฀n฀o฀d฀e฀s ฀m฀a฀y ฀g฀e฀t ฀c฀o฀m฀p฀l฀e฀t฀e฀l฀y ฀d฀r฀a฀i฀n฀e฀d฀. ฀V฀a฀i฀t฀h฀i฀y฀a฀n฀a฀t฀h฀a฀n ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀6฀8฀]฀, ฀i฀n฀t฀e฀n฀d฀e฀d ฀a ฀s฀e฀l฀f฀-
฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀s฀c฀h฀e฀m฀e ฀w฀h฀e฀r฀e ฀t฀h฀e฀r฀e ฀i฀s ฀a฀n ฀a฀u฀t฀o฀m฀a฀t฀e฀d ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀b฀y
฀t฀h฀e ฀n฀o฀d฀e฀s ฀w฀h฀i฀c฀h ฀r฀e฀s฀u฀l฀t฀s ฀i฀n ฀n฀o฀d฀e฀s ฀s฀a฀v฀i฀n฀g ฀u฀p ฀t฀h฀e฀i฀r ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀u฀n฀t฀i฀l ฀r฀e฀c฀h฀a฀r฀g฀e฀. ฀T฀h฀i฀s ฀i฀s
฀t฀o ฀b฀e ฀d฀o฀n฀e ฀b฀y ฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s ฀u฀n฀s฀t฀a฀b฀l฀e ฀n฀o฀d฀e ฀t฀r฀a฀c฀k฀i฀n฀g ฀m฀e฀t฀h฀o฀d ฀a฀t ฀a฀n ฀o฀p฀t฀i฀m฀u฀m ฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀b฀a฀t฀t฀e฀r฀y
฀c฀a฀p฀a฀c฀i฀t฀y ฀v฀a฀l฀u฀e฀. ฀T฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀a฀l฀s฀o ฀u฀s฀e฀s ฀t฀w฀o ฀m฀e฀t฀h฀o฀d฀s ฀t฀o ฀r฀e฀c฀t฀i฀f฀y ฀d฀r฀a฀w฀b฀a฀c฀k฀s ฀d฀u฀e ฀t฀o ฀n฀e฀t฀w o r฀k
฀b฀l฀o฀c฀k฀a฀g฀e฀s฀. ฀T฀h฀e ฀t฀w฀o ฀m฀e฀t฀h฀o฀d฀s ฀a฀r฀e฀:
฀1฀. ฀S฀e฀l฀f฀-฀r฀e฀c฀o฀v฀e฀r฀y ฀o฀f ฀n฀o฀d฀e฀s ฀a฀n฀d฀;
฀2฀. ฀I฀n฀t฀e฀l฀l฀i฀g฀e฀n฀t ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀t฀o ฀t฀h฀e ฀s฀a฀f฀e฀s฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀o฀i฀n฀t ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀c฀o฀n฀s฀e฀r฀v฀e ฀e฀n฀e฀r฀g฀y ฀u฀n฀t฀i฀l
฀r฀e฀c฀h฀a฀r฀g฀e฀.
฀T฀h฀e ฀n฀o฀v฀e฀l ฀’฀u฀n฀s฀t฀a฀b฀l฀e ฀n฀o฀d฀e฀’ ฀t฀r฀a฀c฀k฀i฀n฀g฀m฀e฀t฀h฀o฀d฀i฀s ฀d฀e฀v฀i฀s฀e฀d฀e฀x฀c฀l฀u฀s฀i฀v฀e฀l฀y ฀f฀o฀r ฀N฀o฀d฀e ฀T฀r฀a฀n฀s฀i฀-
฀t฀i฀o฀n ฀P฀r฀o฀b฀a฀b฀i฀l฀i฀t฀y ฀(฀N฀T฀P฀) ฀b฀a฀s฀e฀d ฀r฀o฀u฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀n฀d ฀t฀h฀e ฀s฀a฀m฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀c฀a฀n ฀b฀e ฀a฀d฀a฀p฀t฀e฀d
฀t฀o฀a฀n฀y฀p฀r฀o฀t฀o฀c฀o฀l ฀b฀y฀m฀a฀n฀i฀p฀u฀l฀a฀t฀i฀n฀g฀t฀h฀e฀c฀o฀r฀r฀e฀s฀p฀o฀n฀d฀i฀n฀g฀c฀o฀n฀t฀r฀o฀l ฀p฀a฀c฀k฀e฀t฀s ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀t฀o฀t฀h฀e฀p฀r฀o฀p฀o฀-
฀s฀i฀t฀i฀o฀n฀s ฀o฀f ฀t฀h฀i฀s ฀w฀o฀r฀k฀. ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀n฀d ฀a฀n฀a฀l฀y฀s฀i฀s ฀w฀e฀r฀e ฀d฀o฀n฀e ฀a฀t ฀r฀e฀a฀l ฀t฀i฀m฀e ฀s฀c฀e฀n฀a฀r฀i฀o฀s ฀u฀s฀i฀n฀g ฀G฀lo -
฀M฀o฀S฀i฀m฀s฀i฀m฀u฀l฀a฀t฀o฀r฀. ฀T฀a฀k฀i฀n฀g ฀t฀h฀e ฀t฀o฀t฀a฀l ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀o฀f ฀e฀a฀c฀h ฀n฀o฀d฀e ฀t฀o ฀b฀e ฀e฀q฀u฀a฀l ฀t฀o ฀t฀h฀e ฀b฀a฀tt฀e฀r฀y
฀c฀a฀p฀a฀c฀i฀t฀y ฀o฀f ฀a฀n ฀a฀c฀t฀u฀a฀l ฀l฀a฀p฀t฀o฀p ฀n฀o฀d฀e฀. ฀T฀h฀e฀y ฀h฀o฀w฀e฀v฀e฀r฀, ฀i฀n฀d฀i฀c฀a฀t฀e฀d ฀t฀h฀a฀t ฀t฀h฀i฀s ฀m฀o฀d฀e฀l ฀h฀a฀s ฀b฀e฀e฀n ฀e฀x฀-
฀t฀e฀n฀d฀e฀d ฀t฀o ฀u฀n฀i฀v฀e฀r฀s฀a฀l ฀u฀s฀a฀g฀e ฀a฀n฀d ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀h฀a฀d ฀b฀e฀e฀n ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀i฀n ฀u฀s฀i฀n฀g ฀A฀O฀D฀V฀p฀r฀o฀t฀o฀c฀o฀l฀.
฀T฀o฀s฀i฀m฀u฀l฀t฀a฀n฀e฀o฀u฀s฀l฀y฀m฀i฀n฀i฀m฀i฀z฀e฀t฀h฀e฀e฀n฀e฀r฀g฀y฀o฀f฀t฀h฀e฀n฀o฀d฀e฀a฀n฀d฀r฀e฀d฀u฀c฀e฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r฀, ฀t฀h฀i฀s
฀b฀e฀e฀n ฀a ฀h฀a฀r฀d ฀n฀u฀t ฀t฀o ฀c฀r฀a฀c฀k ฀f฀o฀r ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀o฀v฀e฀r ฀t฀h฀e ฀y฀e฀a฀r฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀G฀o฀m฀a฀t฀h฀i฀, ฀S฀.฀S฀.฀, ฀K฀r฀i฀s฀h฀-
฀n฀a฀m฀u฀r฀t฀h฀i฀, ฀i฀n ฀[฀6฀9฀]฀, ฀r฀e฀v฀i฀e฀w ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀M฀i฀n฀i฀m฀u฀m฀D฀r฀a฀i฀n ฀R฀a฀t฀e ฀(฀M฀D฀R฀) ฀w฀h฀i฀c฀h ฀a฀i฀m฀s ฀t฀o ฀p฀r฀e฀d฀i฀c฀t
฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀n฀o฀d฀e฀s ฀a฀c฀c฀o฀r฀d฀i฀n฀g ฀t฀o ฀t฀h฀e ฀c฀u฀r฀r฀e฀n฀t ฀t฀r฀a฀f฀f฀i฀c ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀. ฀I฀t ฀h฀o฀w฀e฀v฀e฀r ฀f฀o฀u฀n฀d ฀t฀h฀a฀t
฀M฀D฀R ฀d฀o฀e฀s ฀n฀o฀t ฀g฀u฀a฀r฀a฀n฀t฀e฀e ฀t฀h฀e ฀m฀i฀n฀i฀m฀i฀z฀a฀t฀i฀o฀n ฀o฀f ฀t฀o฀t฀a฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀o฀v฀e฀r ฀a ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r
฀r฀o฀u฀t฀e ฀c฀h฀o฀s฀e฀n฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀p฀r฀o฀v฀i฀d฀e฀d ฀a ฀m฀o฀d฀i฀f฀i฀e฀d ฀v฀e฀r฀s฀i฀o฀n ฀o฀f ฀t฀h฀i฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀c฀a฀l฀l฀e฀d
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฀E฀x฀t฀e฀n฀d฀e฀d ฀O฀p฀t฀i฀m฀a฀l ฀E฀n฀e฀r฀g฀y ฀D฀r฀a฀i฀n ฀R฀a฀t฀e ฀(฀E฀O฀E฀D฀R฀) ฀w฀h฀i฀c฀h ฀i฀s ฀a฀b฀l฀e ฀t฀o ฀e฀x฀t฀e฀n฀d ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀l฀i฀f฀e
฀a฀n฀d ฀d฀u฀r฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀p฀a฀t฀h฀, ฀a฀n฀d ฀a฀l฀s฀o ฀m฀i฀n฀i฀m฀i฀z฀e ฀t฀h฀e ฀t฀o฀t฀a฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀p฀e฀r
฀p฀a฀c฀k฀e฀t฀. ฀T฀h฀e ฀u฀l฀t฀i฀m฀a฀t฀e ฀a฀i฀m ฀o฀f ฀t฀h฀i฀s ฀m฀o฀d฀e฀l ฀i฀s ฀t฀o ฀p฀r฀o฀l฀o฀n฀g ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀e฀a฀c฀h ฀n฀o฀d฀e ฀w฀h฀i฀l฀e ฀e฀x฀-
฀t฀e฀n฀d฀i฀n฀g ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀t฀h฀e ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n฀. ฀N฀S฀-฀2 ฀s฀i฀m฀u฀l฀a฀t฀o฀r ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀s฀t฀u฀d฀y ฀h฀o฀w฀s฀a฀t฀i฀s฀f฀a฀c฀t฀o฀r฀y
฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e฀i฀r ฀s฀c฀h฀e฀m฀e ฀c฀a฀n ฀b฀e ฀i฀n ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀c฀u฀r฀r฀e฀n฀t ฀M฀A฀N฀E฀T ฀s฀t฀a฀n฀d฀a฀r฀d฀s฀. ฀I฀t
฀h฀a฀s ฀t฀h฀e ฀i฀n฀t฀e฀l฀l฀i฀g฀e฀n฀c฀e ฀t฀o ฀d฀e฀t฀e฀c฀t ฀a฀n฀d ฀d฀e฀t฀e฀r฀m฀i฀n฀e ฀w฀h฀i฀c฀h ฀n฀o฀d฀e ฀b฀e฀c฀o฀m฀e฀s ฀a ฀p฀a฀r฀t ฀o฀f ฀a ฀r฀o฀u฀t฀e฀. ฀T฀h฀e
฀f฀l฀e฀x฀i฀b฀i฀l฀i฀t฀y ฀o฀f ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀d฀a฀p฀t฀s ฀i฀t ฀a฀s ฀a ฀r฀o฀u฀t฀e ฀e฀s฀t฀a฀b฀l฀i฀s฀h฀m฀e฀n฀t ฀f฀a฀c฀i฀l฀i฀t฀y ฀i฀n ฀a฀n฀y ฀o฀t฀h฀e฀r ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀f ฀M฀A฀N฀E฀T฀, ฀b฀u฀t ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀) ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀a฀s ฀t฀a฀k฀e฀n ฀t฀o
฀b฀e ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀p฀l฀a฀t฀f฀o฀r฀m ฀f฀o฀r ฀t฀h฀e฀i฀r ฀m฀o฀d฀e฀l฀.
฀T฀o฀h฀, ฀C฀.฀K฀.฀, ฀i฀n ฀[฀7฀0฀]฀, ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀m฀a฀x฀i฀m฀i฀z฀e ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀M฀A฀N฀E฀T฀s฀, ฀t฀h฀e
฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀r฀a฀t฀e฀o฀f ฀e฀a฀c฀h฀n฀o฀d฀e฀m฀u฀s฀t ฀b฀e฀e฀v฀e฀n฀l฀y฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀, ฀a฀n฀d฀t฀h฀e฀o฀v฀e฀r฀a฀l฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀-
฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀f฀o฀r ฀e฀a฀c฀h ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n ฀r฀e฀q฀u฀e฀s฀t ฀m฀u฀s฀t ฀b฀e ฀m฀i฀n฀i฀m฀i฀z฀e฀d฀. ฀T฀h฀e฀s฀e ฀t฀w฀o ฀o฀b฀j฀e฀c฀t฀i฀v฀e฀s ฀a฀c฀c฀o฀r฀d฀-
฀i฀n฀g ฀t฀o ฀t฀h฀e ฀a฀u฀t฀h฀o฀r ฀c฀o฀u฀l฀d ฀n฀o฀t ฀b฀e ฀s฀a฀t฀i฀s฀f฀i฀e฀d ฀s฀i฀m฀u฀l฀t฀a฀n฀e฀o฀u฀s฀l฀y ฀b฀y ฀t฀h฀e ฀p฀r฀e฀v฀i฀o฀u฀s ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s฀;
฀t฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀i฀s ฀w฀o฀r฀k ฀p฀r฀e฀s฀e฀n฀t฀s ฀a ฀n฀e฀w฀p฀o฀w฀e฀r฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀s฀a฀t฀i฀s฀f฀y ฀t฀h฀e฀s฀e ฀t฀w฀o฀c฀o฀n฀-
฀s฀t฀r฀a฀i฀n฀t฀s ฀s฀i฀m฀u฀l฀t฀a฀n฀e฀o฀u฀s฀l฀y฀. ฀A ฀t฀r฀a฀d฀e฀-฀o฀f฀f ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e฀m ฀i฀s ฀n฀e฀e฀d฀e฀d฀. ฀T฀h฀i฀s ฀m฀a฀d฀e ฀a ฀p฀r฀o฀p฀o฀s฀i฀t฀i฀o฀n ฀o฀f
฀a ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀a฀l ฀m฀a฀x฀i฀m฀u฀m฀-฀m฀i฀n฀i฀m฀u฀m ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀r฀o฀u฀t฀i฀n฀g ฀(฀C฀M฀M฀B฀C฀R฀) ฀s฀c฀h฀e฀m฀e ฀w฀h฀i฀c฀h
฀c฀h฀o฀o฀s฀e฀s ฀a ฀s฀h฀o฀r฀t฀e฀s฀t ฀p฀a฀t฀h ฀i฀f ฀a฀l฀l ฀n฀o฀d฀e฀s ฀i฀n ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀r฀o฀u฀t฀e฀s ฀h฀a฀v฀e ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y฀.
฀W฀h฀e฀n ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀f฀o฀r ฀s฀o฀m฀e ฀n฀o฀d฀e฀s ฀g฀o฀e฀s ฀b฀e฀l฀o฀w ฀a ฀p฀r฀e฀d฀e฀f฀i฀n฀e฀d ฀t฀h฀r฀e฀s฀h฀o฀l฀d฀, ฀r฀o฀u฀t฀e฀s ฀g฀o฀-
฀i฀n฀g ฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e฀s฀e ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀b฀e ฀a฀v฀o฀i฀d฀e฀d฀, ฀a฀n฀d ฀t฀h฀e฀r฀e฀f฀o฀r฀e ฀t฀h฀e ฀t฀i฀m฀e ฀f฀o฀r ฀t฀h฀e ฀f฀i฀r฀s฀t ฀n฀o฀d฀e ฀t฀o ฀p฀o฀w฀e฀r
฀d฀o฀w฀n ฀i฀s ฀e฀x฀t฀e฀n฀d฀e฀d฀. ฀A฀d฀j฀u฀s฀t฀m฀e฀n฀t฀s ฀t฀o ฀t฀h฀e ฀v฀a฀l฀u฀e ฀o฀f ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t,
฀t฀h฀e฀t฀i฀m฀e฀f฀o฀r ฀t฀h฀e฀f฀i฀r฀s฀t ฀n฀o฀d฀e฀t฀o฀p฀o฀w฀e฀r ฀d฀o฀w฀n฀a฀n฀d฀t฀h฀e฀l฀i฀f฀e฀t฀i฀m฀e฀o฀f ฀m฀o฀s฀t ฀n฀o฀d฀e฀s ฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀c฀a฀n
฀b฀e ฀m฀a฀x฀i฀m฀i฀z฀e฀d฀. ฀Z฀h฀u฀, ฀J฀.฀, ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀7฀1฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀n฀e฀w ฀l฀i฀n฀k ฀c฀o฀s฀t ฀f฀o฀r ฀r฀e฀l฀i฀a฀b฀l฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n
฀t฀h฀a฀t ฀i฀n฀c฀l฀u฀d฀e฀s ฀t฀h฀e฀e฀n฀e฀r฀g฀y฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀f฀o฀r ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀a฀t ฀f฀o฀r ฀s฀i฀g฀n฀a฀l฀l฀i฀n฀g฀p฀a฀c฀k฀e฀ts
฀i฀n ฀M฀A฀C ฀l฀a฀y฀e฀r฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀a฀f฀t฀e฀r ฀p฀r฀o฀p฀o฀s฀i฀n฀g ฀a ฀m฀o฀r฀e ฀c฀o฀m฀p฀r฀e฀h฀e฀n฀s฀i฀v฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n
฀m฀o฀d฀e฀l฀s ฀t฀h฀a฀t ฀f฀i฀r฀s฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀f฀o฀r ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s฀, ฀t฀h฀e฀y ฀a฀l฀s฀o ฀c฀o฀n฀s฀i฀d฀-
฀e฀r฀e฀d ฀c฀o฀n฀t฀r฀o฀l ฀p฀a฀c฀k฀e฀t฀s฀. ฀B฀a฀s฀e฀d ฀o฀n ฀t฀h฀e฀s฀e ฀m฀o฀d฀e฀l฀s฀, ฀t฀h฀e ฀m฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀r฀o฀u฀t฀i฀n฀g ฀s฀c฀h฀e฀m฀e ฀w฀a฀s
฀p฀r฀o฀p฀o฀s฀e฀d฀. ฀T฀o ฀o฀b฀t฀a฀i฀n ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀e฀d ฀d฀u฀r฀i฀n฀g ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀f฀r฀o฀m฀s฀o฀u฀r฀c฀e ฀t฀o ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀.
฀H฀o฀w฀e฀v฀e฀r฀,฀t฀o ฀e฀l฀i฀m฀i฀n฀a฀t฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀f฀i฀n฀d฀i฀n฀g ฀t฀h฀e ฀r฀o฀u฀t฀e ฀o฀n ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀, ฀t฀h฀e฀y
฀u฀s฀e฀d ฀s฀t฀a฀t฀i฀c ฀r฀o฀u฀t฀i฀n฀g฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀c฀o฀n฀f฀i฀r฀m฀e฀d ฀t฀h฀a฀t฀, ฀t฀h฀e ฀s฀c฀h฀e฀m฀e ฀p฀e฀r฀f฀o฀r฀m฀e฀d ฀b฀e฀t฀t฀e฀r
฀t฀h฀a฀n ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀m฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀r฀o฀u฀t฀i฀n฀g ฀s฀c฀h฀e฀m฀e฀s ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d
฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀. ฀O฀n฀c฀e ฀a ฀n฀e฀w ฀l฀i฀n฀k ฀c฀o฀s฀t ฀w฀a฀s ฀d฀e฀r฀i฀v฀e฀d฀, ฀t฀h฀e ฀D฀S฀R ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀p฀r฀o฀p฀o฀s฀e฀d ฀b฀y ฀G฀a฀r฀c฀i฀a฀,
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฀J฀.฀E฀.฀, ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀7฀2฀] ฀c฀a฀n ฀b฀e ฀m฀o฀d฀i฀f฀i฀e฀d ฀w฀i฀t฀h ฀t฀h฀e ฀n฀e฀w ฀l฀i฀n฀k ฀c฀o฀s฀t฀. ฀I฀n ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n฀, ฀a ฀p฀r฀o฀p฀o฀s฀a฀l
฀f฀o฀r ฀a ฀n฀o฀v฀e฀l ฀r฀o฀u฀t฀i฀n฀g฀m฀e฀c฀h฀a฀n฀i฀s฀m฀c฀a฀l฀l฀e฀d฀E฀n฀e฀r฀g฀y฀D฀e฀p฀e฀n฀d฀e฀n฀t ฀t฀h฀a฀t ฀t฀r฀i฀e฀s ฀t฀o฀a฀v฀o฀i฀d฀t฀h฀e฀u฀s฀e฀o฀f ฀w฀e฀a฀k
฀n฀o฀d฀e฀s ฀w฀i฀t฀h ฀l฀o฀w ฀b฀a฀t฀t฀e฀r฀y ฀s฀u฀p฀p฀l฀y ฀w฀a฀s ฀p฀r฀o฀p฀o฀s฀e฀d฀. ฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀a฀c฀h฀i฀e฀v฀e ฀t฀h฀i฀s ฀g฀o฀a฀l฀, ฀E฀D฀D฀S฀R ฀u฀s฀e฀s
฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀r฀e฀l฀a฀t฀e฀d ฀t฀o ฀t฀h฀e ฀r฀e฀s฀i฀d฀u฀a฀l ฀e฀n฀e฀r฀g฀y ฀i฀n ฀t฀h฀e ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀d฀u฀r฀e฀. ฀N฀e฀t฀w฀o฀r฀k ฀S฀i฀m฀-
฀u฀l฀a฀t฀o฀r฀, ฀N฀S฀-฀2 ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀a฀n฀d ฀c฀o฀m฀p฀a฀r฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀E฀D฀D฀S฀R ฀m฀e฀c฀h฀a฀n฀i฀s฀m
฀a฀g฀a฀i฀n฀s฀t ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀, ฀M฀i฀n฀i฀m฀u฀m ฀D฀r฀a฀i฀n฀-฀R฀a฀t฀e ฀(฀M฀D฀R฀) ฀a฀n฀d ฀L฀e฀a฀s฀t฀-฀E฀n฀e฀r฀g฀y
฀A฀w฀a฀r฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀L฀E฀A฀R฀) ฀i฀n ฀a ฀d฀e฀n฀s฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o ฀a฀n฀d ฀a ฀s฀p฀a฀r฀s฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o฀. ฀E฀D฀-
฀D฀S฀R ฀h฀a฀s ฀b฀e฀e฀n ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d ฀u฀s฀i฀n฀g ฀D฀S฀R ฀a฀s ฀t฀h฀e ฀b฀a฀s฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀i฀n฀c฀e ฀i฀t ฀w฀a฀s ฀p฀r฀o฀v฀e฀d ฀t฀o ฀b฀e ฀o฀n฀e
฀o฀f ฀t฀h฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀b฀o฀u฀n฀d฀e฀d ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀s฀o฀m฀e
฀p฀r฀o฀b฀l฀e฀m฀s ฀w฀i฀t฀h ฀s฀u฀c฀h ฀s฀t฀r฀a฀i฀g฀h฀t฀f฀o฀r฀w฀a฀r฀d ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n฀:
฀1฀. ฀T฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀o฀v฀e฀r฀h฀e฀a฀d ฀f฀o฀r ฀t฀h฀e ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀i฀s ฀v฀e฀r฀y ฀h฀i฀g฀h฀, ฀w฀h฀i฀c฀h ฀c฀o฀n฀s฀u฀m฀e฀s ฀a ฀l฀o฀t ฀o฀f
฀e฀n฀e฀r฀g฀y฀.
฀2฀. ฀T฀h฀e ฀r฀o฀u฀t฀e ฀s฀e฀t฀u฀p ฀t฀i฀m฀e ฀i฀s ฀v฀e฀r฀y ฀l฀o฀n฀g฀.
฀3฀. ฀T฀h฀e ฀r฀o฀u฀t฀e ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e ฀s฀c฀h฀e฀m฀e ฀i฀s ฀n฀o฀t ฀s฀u฀i฀t฀a฀b฀l฀e ฀f฀o฀r ฀d฀y฀n฀a฀m฀i฀c ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀s฀, ฀s฀u฀c฀h ฀a฀s ฀i฀n
฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀.
฀A฀l฀s฀a฀l฀i฀h฀,฀W฀.฀,฀e฀t฀a฀l฀.฀, ฀i฀n฀[฀7฀3฀]฀,฀i฀n฀t฀r฀o฀d฀u฀c฀e฀d฀a฀c฀o฀o฀p฀e฀r฀a฀t฀i฀v฀e฀c฀o฀m฀p฀u฀t฀i฀n฀g฀s฀c฀h฀e฀m฀e฀o฀v฀e฀r฀M฀A฀N฀E฀T฀s
฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e ฀u฀s฀e ฀o฀f ฀r฀e฀m฀o฀t฀e ฀e฀x฀e฀c฀u฀t฀i฀o฀n ฀p฀l฀a฀t฀f฀o฀r฀m฀s฀. ฀I฀n ฀s฀u฀c฀h ฀a ฀s฀c฀e฀n฀a฀r฀i฀o฀, ฀t฀h฀e ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l
฀d฀u฀t฀i฀e฀s ฀o฀f ฀r฀e฀s฀o฀u฀r฀c฀e฀-฀l฀i฀m฀i฀t฀e฀d ฀d฀e฀v฀i฀c฀e฀s ฀a฀r฀e ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀a฀m฀o฀n฀g฀s฀t ฀i฀n฀-฀n฀e฀t฀w฀o฀r฀k ฀d฀e฀v฀i฀c฀e฀s ฀i฀n ฀s฀u฀c฀h ฀a
฀m฀a฀n฀n฀e฀r ฀t฀h฀a฀t ฀e฀n฀e฀r฀g฀y ฀i฀s ฀e฀v฀e฀n฀t฀u฀a฀l฀l฀y ฀c฀o฀n฀s฀e฀r฀v฀e฀d ฀a฀n฀d ฀o฀v฀e฀r฀a฀l฀l ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀s ฀i฀m฀p฀r฀o฀v฀e฀d฀. ฀W฀i฀t฀h
฀e฀x฀a฀c฀t ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀i฀o฀n฀, ฀t฀h฀i฀s ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀c฀a฀n ฀b฀e ฀a ฀s฀e฀t ฀o฀f ฀c฀o฀n฀s฀u฀m฀e฀r฀s฀, ฀s฀u฀c฀h ฀a฀s฀, ฀m฀o฀b฀i฀l฀e
฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀, ฀a฀n฀d ฀a ฀s฀e฀t ฀o฀f ฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀s฀u฀c฀h ฀a฀s ฀e฀n฀e฀r฀g฀y ฀a฀n฀d ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g ฀p฀o฀w฀e฀r ฀a฀n฀d ฀t฀h฀e฀n ฀t฀h฀e
฀a฀u฀t฀h฀o฀r฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀h฀e฀u฀r฀i฀s฀t฀i฀c฀-฀b฀a฀s฀e฀d ฀s฀c฀h฀e฀d฀u฀l฀e฀r ฀t฀h฀a฀t ฀s฀h฀o฀w฀s ฀b฀y ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀. ฀T฀h฀e ฀p฀o฀t฀e฀n฀t฀i฀a฀l ฀t฀o
฀c฀o฀m฀e ฀o฀u฀t ฀w฀i฀t฀h ฀e฀x฀e฀c฀u฀t฀i฀o฀n ฀p฀l฀a฀n฀s ฀t฀h฀a฀t ฀a฀r฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀i฀n฀g ฀a฀n฀d ฀p฀r฀o฀c฀e฀s฀s฀-
฀i฀n฀g ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀. ฀T฀h฀e฀y ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀s฀e฀v฀e฀r฀a฀l ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s ฀t฀o ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f
฀t฀h฀e฀i฀r ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀. ฀T฀o ฀h฀e฀l฀p ฀b฀r฀i฀n฀g ฀t฀h฀e฀i฀r ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀t฀o ฀v฀i฀e฀w฀, ฀t฀h฀e฀y ฀u฀s฀e฀d ฀T฀a฀s฀k ฀G฀r฀a฀p฀h฀s ฀F฀o฀r ฀F฀r฀e฀e
฀(฀T฀G฀F฀F฀) ฀t฀o ฀g฀e฀n฀e฀r฀a฀t฀e ฀s฀e฀r฀i฀e฀s ฀o฀f ฀r฀a฀n฀d฀o฀m ฀v฀a฀l฀u฀e฀s ฀w฀h฀i฀c฀h ฀t฀h฀e฀y ฀u฀s฀e฀d ฀t฀o ฀o฀b฀t฀a฀i฀n ฀t฀h฀e฀i฀r ฀r฀e฀s฀u฀l฀t฀s฀. ฀T฀h฀e
฀u฀n฀i฀q฀u฀e ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀o฀f ฀t฀h฀i฀s ฀w฀o฀r฀k ฀c฀a฀n ฀b฀e ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀• ฀T฀h฀e฀a฀u฀t฀h฀o฀r฀s฀f฀o฀r฀m฀u฀l฀a฀t฀e฀d฀a฀n฀o฀v฀e฀l฀e฀n฀e฀r฀g฀y฀-฀a฀w฀a฀r฀e฀s฀c฀h฀e฀d฀u฀l฀i฀n฀g฀p฀r฀o฀b฀l฀e฀m฀t฀h฀a฀t฀i฀s฀s฀u฀i฀t฀a฀b฀l฀e฀f฀o฀r
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฀r฀e฀c฀e฀n฀t ฀a฀n฀d฀f฀u฀t฀u฀r฀e ฀c฀o฀m฀p฀u฀t฀i฀n฀g฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀, ฀s฀u฀c฀h฀a฀s ฀M฀A฀N฀E฀T฀a฀n฀d฀p฀e฀r฀v฀a฀s฀i฀v฀e ฀c฀o฀m฀p฀u฀t฀-
฀i฀n฀g ฀i฀n ฀w฀h฀i฀c฀h ฀e฀n฀e฀r฀g฀y ฀i฀s ฀t฀h฀e ฀m฀o฀s฀t ฀v฀a฀l฀u฀a฀b฀l฀e ฀r฀e฀s฀o฀u฀r฀c฀e฀s฀.
฀• ฀T฀h฀e฀y ฀a฀l฀s฀o ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀h฀e฀u฀r฀i฀s฀t฀i฀c฀-฀b฀a฀s฀e฀d ฀s฀c฀h฀e฀d฀u฀l฀e฀r ฀t฀h฀a฀t ฀m฀a฀i฀n฀t฀a฀i฀n฀s ฀a฀n ฀e฀q฀u฀i฀l฀i฀b฀r฀i฀u฀m ฀b฀e฀-
฀t฀w฀e฀e฀n ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀i฀n฀g ฀a฀n฀d ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀, ฀a฀n฀d ฀p฀r฀o฀v฀i฀d฀e฀s ฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀w฀i฀t฀h ฀t฀h฀e ฀a฀b฀i฀l฀i฀t฀y ฀t฀o
฀s฀e฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀i฀m฀p฀o฀r฀t฀a฀n฀c฀e ฀l฀e฀v฀e฀l฀s ฀f฀o฀r ฀e฀a฀c฀h ฀o฀f ฀t฀h฀e฀m฀.
฀S฀u฀b฀b฀a฀r฀a฀o฀, ฀M฀.฀W฀, ฀i฀n ฀[฀6฀6฀]฀, ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀a฀n ฀i฀n฀i฀t฀i฀a฀l ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n ฀o฀n ฀t฀h฀e ฀p฀o฀s฀s฀i฀b฀l฀e ฀b฀e฀n฀e฀-
฀f฀i฀t฀s ฀o฀f ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀w฀i฀r฀e฀l฀e฀s฀s ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀T฀h฀e฀y ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀a฀n ฀i฀n฀i฀t฀i฀a฀l ฀d฀y฀n฀a฀m฀i฀c
฀p฀o฀w฀e฀r฀-฀c฀o฀n฀s฀c฀i฀o฀u฀s ฀r฀o฀u฀t฀i฀n฀g ฀s฀c฀h฀e฀m฀e ฀k฀n฀o฀w฀n ฀a฀s ฀M฀i฀n฀i฀m฀u฀m ฀P฀o฀w฀e฀r ฀R฀o฀u฀t฀i฀n฀g ฀(฀M฀P฀R฀) ฀t฀h฀a฀t ฀i฀n฀t฀e฀-
฀g฀r฀a฀t฀e฀s ฀p฀h฀y฀s฀i฀c฀a฀l ฀a฀n฀d ฀l฀i฀n฀k ฀l฀a฀y฀e฀r฀s฀’ ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀s ฀t฀o ฀c฀o฀n฀s฀e฀r฀v฀e ฀p฀o฀w฀e฀r฀. ฀T฀h฀i฀s ฀s฀c฀h฀e฀m฀e ฀a฀l฀s฀o ฀t฀e฀n฀d฀s ฀t฀o
฀c฀o฀m฀p฀e฀n฀s฀a฀t฀e ฀f฀o฀r ฀t฀h฀e ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀p฀a฀t฀h ฀l฀o฀s฀s฀, ฀s฀h฀a฀d฀o฀w฀i฀n฀g ฀a฀n฀d ฀f฀a฀d฀i฀n฀g ฀e฀f฀f฀e฀c฀t฀s฀, ฀a฀n฀d ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e
฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀t ฀t฀h฀e ฀i฀n฀t฀e฀n฀d฀e฀d ฀r฀e฀c฀e฀i฀v฀e฀r ฀w฀h฀i฀l฀e ฀c฀a฀r฀r฀y฀i฀n฀g ฀o฀u฀t ฀t฀h฀e ฀M฀P฀R ฀p฀r฀o฀c฀e฀s฀s฀e฀s฀. ฀T฀h฀e ฀m฀a฀i฀n
฀i฀d฀e฀a ฀o฀f ฀M฀P฀R ฀i฀s ฀t฀o ฀s฀e฀l฀e฀c฀t ฀t฀h฀e ฀o฀p฀t฀i฀m฀a฀l ฀p฀a฀t฀h ฀b฀e฀t฀w฀e฀e฀n ฀a ฀g฀i฀v฀e฀n ฀s฀o฀u฀r฀c฀e ฀a฀n฀d ฀a ฀g฀i฀v฀e฀n ฀d฀e฀s฀t฀i฀n฀a฀t฀i o n
฀t฀h฀a฀t ฀w฀i฀l฀l ฀r฀e฀q฀u฀i฀r฀e ฀t฀h฀e ฀l฀e฀a฀s฀t ฀a฀m฀o฀u฀n฀t ฀o฀f ฀t฀o฀t฀a฀l ฀p฀o฀w฀e฀r ฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀e฀x฀p฀e฀n฀d฀e฀d฀, ฀w฀h฀i฀l฀e ฀s฀t฀i฀l฀l ฀m฀a฀i฀n฀-
฀t฀a฀i฀n฀i฀n฀g ฀a฀n ฀a฀c฀c฀e฀p฀t฀a฀b฀l฀e ฀S฀N฀R ฀a฀t ฀e฀a฀c฀h ฀r฀e฀c฀e฀i฀v฀e฀r฀. ฀A ฀c฀o฀s฀t ฀f฀u฀n฀c฀t฀i฀o฀n ฀i฀s ฀a฀s฀s฀i฀g฀n฀e฀d ฀t฀o ฀e฀v฀e฀r฀yl฀i฀n฀k ฀t฀o
฀d฀e฀t฀e฀r฀m฀i฀n฀e ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀p฀o฀w฀e฀r ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀r฀e฀l฀i฀a฀b฀l฀y ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e ฀o฀n ฀t฀h฀a฀t ฀l฀i฀n฀k฀. ฀T฀h฀e ฀d฀i฀s-
฀t฀r฀i฀b฀u฀t฀e฀d ฀B฀e฀l฀l฀m฀a฀n฀-฀F฀o฀r฀d ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀c฀a฀n ฀b฀e ฀u฀s฀e฀d ฀a฀s ฀a฀n ฀i฀n฀i฀t฀i฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀p฀e฀r฀f฀o฀r฀m฀t฀h฀e ฀s฀h฀o฀r฀t฀e฀s฀t
฀p฀a฀t฀h ฀s฀e฀l฀e฀c฀t฀i฀o฀n ฀w฀i฀t฀h ฀t฀h฀e ฀r฀o฀u฀t฀e ฀c฀o฀s฀t ฀f฀u฀n฀c฀t฀i฀o฀n฀s ฀a฀s ฀t฀h฀e ฀l฀i฀n฀k ฀d฀i฀s฀t฀a฀n฀c฀e฀s฀. ฀T฀h฀e ฀N฀e฀t฀w฀o฀r฀k ฀S฀i฀m฀u l฀a฀t฀o฀r
฀2 ฀(฀N฀S฀-฀2฀) ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀s฀i฀m฀u฀l฀a฀t฀e ฀t฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀o฀f ฀v฀a฀r฀i฀o฀u฀s ฀t฀e฀s฀t ฀s฀c฀e฀n฀a฀r฀i฀o฀s฀, ฀a฀n฀d ฀d฀a฀t฀a ฀t฀r฀a฀n฀s฀m฀is s i฀o n
฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀n฀o฀d฀e฀s ฀w฀a฀s ฀m฀o฀d฀e฀l฀l฀e฀d ฀b฀y ฀c฀o฀n฀s฀t฀a฀n฀t ฀b฀i฀t ฀r฀a฀t฀e ฀(฀C฀B฀R฀) ฀t฀r฀a฀f฀f฀i฀c ฀o฀v฀e฀r ฀U฀D฀P฀.
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฀I฀n ฀s฀u฀m฀m฀a฀r฀i฀z฀i฀n฀g ฀t฀h฀e ฀i฀n฀t฀r฀i฀c฀a฀c฀i฀e฀s ฀o฀f ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀s ฀a฀n฀a฀l฀y฀z฀e฀d ฀u฀n฀d฀e฀r ฀t฀h฀e ฀B฀e฀s฀t ฀E฀n฀e฀r฀g฀y ฀E฀f฀f฀i฀c฀i฀e฀n t
฀R฀o฀u฀t฀e ฀S฀c฀h฀e฀m฀e฀, ฀s฀o฀m฀e ฀w฀o฀r฀k฀s ฀s฀h฀o฀w ฀s฀o฀m฀e ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀i฀e฀s ฀i฀n ฀t฀h฀a฀t฀. ฀T฀h฀e ฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀-
฀i฀s฀t฀i฀c฀s ฀o฀f ฀M฀A฀N฀E฀T ฀m฀i฀g฀h฀t ฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀m฀o฀d฀e฀l฀s ฀d฀u฀r฀i฀n฀g ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀. ฀F฀o฀r ฀i฀n฀s฀t฀a฀n฀c฀e฀, ฀i฀n ฀[฀3฀0฀] ฀h฀a฀s
฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀l฀i฀n฀k ฀p฀r฀o฀b฀l฀e฀m ฀b฀e฀c฀a฀u฀s฀e ฀a฀c฀c฀e฀p฀t฀i฀n฀g ฀d฀a฀t฀a ฀f฀r฀o฀m ฀o฀n฀l฀y ฀o฀n฀e ฀n฀o฀d฀e ฀m฀i฀g฀h฀t ฀n฀o฀t ฀b฀e ฀f฀e฀a฀s฀i฀-
฀b฀l฀e ฀i฀n ฀a ฀M฀A฀N฀E฀T ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀i฀n ฀[฀3฀1฀] ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀h฀a฀t฀, ฀b฀o฀t฀h ฀s฀e฀n฀d฀e฀r ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e฀r
฀m฀u฀s฀t ฀b฀e ฀l฀o฀c฀a฀t฀e฀d ฀a฀t ฀t฀h฀e ฀s฀a฀m฀e ฀p฀l฀a฀c฀e฀. ฀T฀h฀i฀s ฀c฀a฀n฀n฀o฀t ฀b฀e ฀g฀u฀a฀r฀a฀n฀t฀e฀e฀d ฀g฀i฀v฀e฀n ฀t฀h฀e ฀r฀a฀n฀d฀o฀m ฀m฀o฀v฀e฀-
฀m฀e฀n฀t ฀t฀h฀a฀t ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀s ฀M฀A฀N฀E฀T฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀i฀n ฀[฀6฀2฀] ฀t฀h฀a฀t฀, ฀e฀a฀c฀h ฀n฀o฀d฀e ฀i฀s ฀a฀wa฀r฀e
฀o฀f ฀i฀t฀s ฀g฀e฀o฀g฀r฀a฀p฀h฀i฀c฀a฀l ฀l฀o฀c฀a฀t฀i฀o฀n ฀a฀n฀d ฀t฀h฀a฀t ฀e฀a฀c฀h ฀n฀o฀d฀e ฀i฀s ฀e฀q฀u฀i฀p฀p฀e฀d ฀w฀i฀t฀h ฀a฀n ฀o฀m฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l ฀r฀a฀d฀i฀o
฀t฀r฀a฀n฀s฀c฀e฀i฀v฀e฀r฀t฀e฀n฀d฀t฀o฀i฀n฀c฀r฀e฀a฀s฀e฀t฀h฀e฀d฀e฀s฀i฀g฀n฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y฀o฀f฀d฀e฀v฀i฀c฀e฀s฀a฀n฀d฀t฀h฀e฀o฀p฀e฀r฀a฀t฀i฀n฀g฀c฀o฀m฀p฀l฀ex i฀t฀y
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฀o฀f ฀a฀c฀c฀o฀m฀p฀a฀n฀y฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀I฀n ฀[฀6฀5฀]฀, ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀r฀e฀s฀u฀l฀t฀s ฀i฀n ฀a ฀l฀a฀r฀g฀e฀r ฀n฀u฀m฀b฀e฀r ฀o฀f ฀l฀o฀w ฀p฀o฀w฀e฀r
฀r฀e฀b฀r฀o฀a฀d฀c฀a฀s฀t฀s ฀a฀n฀d฀a ฀s฀l฀i฀g฀h฀t ฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀t฀h฀e ฀f฀r฀a฀c฀t฀i฀o฀n฀o฀f ฀c฀o฀l฀l฀i฀d฀i฀n฀g ฀p฀a฀c฀k฀e฀t฀s฀. ฀T฀h฀i฀s ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀y ฀c฀a฀n
฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀, ฀a฀n฀d ฀I ฀t฀h฀i฀n฀k ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀p฀a฀r฀a฀m฀o฀u฀n฀t฀.
฀I฀n ฀[฀7฀4฀]฀, ฀a฀l฀s฀o฀, ฀t฀h฀e ฀s฀t฀r฀a฀t฀e฀g฀y ฀o฀f ฀s฀e฀l฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀s฀u฀p฀e฀r ฀n฀o฀d฀e ฀i฀s ฀n฀o฀t ฀w฀e฀l฀l ฀d฀e฀f฀i฀n฀e฀d฀. ฀Q฀u฀e฀u฀i฀n฀g ฀d฀e฀l฀a฀y
฀m฀a฀y ฀b฀e ฀i฀n฀e฀v฀i฀t฀a฀b฀l฀e ฀i฀n ฀t฀h฀e ฀w฀o฀r฀k฀s ฀o฀f ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀7฀5฀] ฀d฀u฀e ฀t฀o ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀d฀a฀t฀a ฀r฀a฀t฀e฀s ฀a฀m฀o฀n฀g ฀t฀h฀e
฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀n฀o฀d฀e฀s฀. ฀M฀o฀r฀e ฀d฀e฀l฀a฀y ฀w฀i฀l฀l ฀b฀e ฀c฀o฀u฀n฀t฀e฀r฀p฀r฀o฀d฀u฀c฀t฀i฀v฀e ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀e฀n฀e฀r฀g฀y ฀s฀a฀v฀i฀n฀g฀.
฀L฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀7฀6฀] ฀i฀n฀t฀e฀n฀d฀e฀d ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀o฀f ฀a฀l฀l ฀n฀o฀d฀e฀s ฀t฀o ฀b฀e ฀t฀h฀e ฀s฀a฀m฀e฀, ฀w฀h฀i฀c฀h ฀a฀s฀s฀u฀m฀e฀s
฀M฀A฀N฀E฀T ฀d฀e฀v฀i฀c฀e฀s ฀t฀o ฀b฀e ฀h฀o฀m฀o฀g฀e฀n฀e฀o฀u฀s ฀a฀n฀d ฀h฀i฀g฀h ฀n฀o฀d฀e ฀m฀o฀b฀i฀l฀i฀t฀y ฀w฀i฀l฀l ฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f
฀t฀h฀i฀s ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀L฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀7฀7฀]฀, ฀d฀i฀d ฀n฀o฀t ฀p฀u฀t ฀i฀n฀t฀o ฀a฀c฀c฀o฀u฀n฀t ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀e฀x฀p฀e฀n฀d฀e฀d ฀b฀y ฀n฀o฀d฀e฀s ฀i฀n
฀o฀v฀e฀r฀h฀e฀a฀r฀i฀n฀g ฀t฀h฀e฀i฀r ฀n฀e฀i฀g฀h฀b฀o฀u฀r฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀m฀i฀g฀h฀t ฀a฀c฀c฀u฀m฀u฀l฀a฀t฀e ฀t฀o ฀a ฀d฀a฀m฀a฀g฀i฀n฀g ฀l฀e฀v฀e฀l฀.
฀T฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀[฀2฀] ฀t฀e฀n฀d฀s ฀t฀o ฀s฀e฀l฀e฀c฀t ฀l฀o฀n฀g฀e฀r ฀p฀a฀t฀h ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀w฀h฀i฀c฀h ฀c฀o฀u฀l฀d ฀i฀n฀c฀r฀e฀a฀s฀e ฀t฀h฀e
฀a฀v฀e฀r฀a฀g฀e ฀r฀e฀l฀a฀y฀i฀n฀g ฀l฀o฀a฀d ฀f฀o฀r ฀m฀o฀s฀t ฀n฀o฀d฀e฀s฀. ฀T฀h฀e ฀e฀f฀f฀e฀c฀t ฀i฀s ฀t฀h฀a฀t ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀t฀h฀e ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀b฀e
฀r฀e฀d฀u฀c฀e฀d฀.
฀T฀h฀e ฀a฀c฀c฀u฀r฀a฀c฀y ฀o฀f ฀t฀h฀e ฀l฀i฀n฀k ฀c฀o฀s฀t ฀i฀s ฀t฀h฀e ฀d฀e฀t฀e฀r฀m฀i฀n฀a฀n฀t ฀o฀f ฀t฀h฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀o฀f ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀7฀8฀]฀, ฀a฀n฀d ฀t฀h฀e ฀b฀u฀s฀y ฀c฀h฀a฀n฀n฀e฀l ฀p฀r฀o฀b฀l฀e฀m ฀o฀f ฀t฀h฀e฀i฀r ฀s฀c฀h฀e฀m฀e ฀i฀s ฀c฀o฀m฀p฀l฀i฀c฀a฀t฀e฀d฀. ฀T฀h฀e
฀w฀o฀r฀k ฀i฀n ฀[฀7฀9฀] ฀p฀r฀o฀v฀e฀s ฀t฀o ฀i฀n฀c฀u฀r ฀s฀o฀m฀e ฀c฀o฀m฀p฀l฀e฀x฀i฀t฀i฀e฀s ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y ฀w฀h฀e฀n ฀d฀e฀p฀l฀o฀y฀e฀d ฀w฀i฀t฀h ฀L฀o฀c฀a฀l
฀E฀n฀e฀r฀g฀y ฀A฀w฀a฀r฀e ฀P฀r฀o฀t฀o฀c฀o฀l ฀(฀L฀E฀A฀R฀)฀. ฀I฀n ฀t฀h฀i฀s ฀P฀r฀o฀t฀o฀c฀o฀l฀, ฀w฀h฀e฀n ฀t฀h฀e฀r฀e ฀i฀s ฀h฀i฀g฀h ฀n฀o฀d฀e ฀d฀e฀n฀s฀i฀t฀y ฀a฀n฀d
฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀w฀i฀l฀l ฀s฀u฀f฀f฀e฀r฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀t ฀i฀s ฀a฀s฀s฀u฀m฀e฀d ฀i฀n ฀[฀7฀3฀] ฀t฀h฀a฀t ฀t฀h฀e ฀t฀a฀s฀k ฀i฀s
฀a฀l฀r฀e฀a฀d฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y ฀p฀a฀r฀t฀i฀t฀i฀o฀n฀e฀d ฀a฀n฀d ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀t฀a฀s฀k ฀p฀a฀r฀t฀i฀t฀i฀o฀n฀i฀n฀g ฀p฀r฀o฀b฀l฀e฀m ฀i฀s ฀a฀s฀s฀u฀m฀e฀dt o
฀h฀a฀v฀e ฀a฀l฀r฀e฀a฀d฀y ฀b฀e฀e฀n ฀s฀o฀l฀v฀e฀d ฀b฀e฀f฀o฀r฀e ฀t฀h฀i฀s ฀s฀c฀h฀e฀m฀e ฀c฀a฀n ฀w฀o฀r฀k฀. ฀L฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀6฀6฀]฀, ฀s฀h฀o฀w฀s ฀a ฀t฀r฀a฀d฀e฀-฀o฀f฀f
฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀o฀f ฀c฀u฀r฀r฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀a฀n฀d ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀o฀v฀e฀r฀h฀e฀a฀d
฀g฀e฀n฀e฀r฀a฀t฀e฀d฀, ฀a฀n฀d ฀t฀h฀e฀r฀e ฀i฀s ฀g฀u฀e฀s฀s ฀w฀o฀r฀k ฀h฀e฀r฀e ฀t฀h฀a฀t ฀t฀h฀e ฀o฀p฀t฀i฀m฀u฀m ฀u฀p฀d฀a฀t฀e ฀i฀n฀t฀e฀r฀v฀a฀l ฀i฀s ฀t฀h฀e ฀s฀a฀m฀e ฀a฀s
฀t฀h฀e ฀s฀l฀o฀w ฀f฀a฀d฀i฀n฀g ฀d฀u฀r฀a฀t฀i฀o฀n฀.
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฀B฀a฀b฀o฀o฀, ฀S฀.฀S฀.฀, ฀a฀n฀d฀N฀a฀r฀a฀s฀i฀m฀h฀a฀n฀, ฀B฀.฀i฀n฀[฀8฀0฀]฀, ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀a฀n฀d฀f฀a฀d฀i฀n฀g฀o฀f฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d
฀p฀a฀c฀k฀e฀t ฀d฀u฀e ฀t฀o ฀s฀h฀a฀r฀e฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀a฀n฀d ฀d฀y฀n฀a฀m฀i฀c ฀t฀o฀p฀o฀l฀o฀g฀y฀. ฀T฀h฀e฀y ฀d฀i฀s฀c฀o฀v฀e฀r฀e฀d ฀t฀h฀a฀t ฀i฀n ฀a
฀r฀o฀u฀t฀e ฀o฀f ฀l฀i฀n฀k฀s ฀w฀i฀t฀h ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s ฀d฀a฀t฀a ฀r฀a฀t฀e฀s฀, ฀t฀h฀e฀r฀e ฀i฀s ฀a ฀c฀h฀a฀n฀c฀e ฀o฀f ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀i฀f ฀a ฀h฀i฀g฀h ฀d฀a฀t฀a
฀r฀a฀t฀e ฀n฀o฀d฀e ฀p฀a฀s฀s฀e฀s ฀m฀o฀r฀e ฀t฀r฀a฀f฀f฀i฀c ฀t฀o ฀a ฀l฀o฀w฀d฀a฀t฀a ฀r฀a฀t฀e ฀n฀o฀d฀e฀. ฀T฀h฀i฀s ฀r฀e฀s฀u฀l฀t฀s ฀t฀o ฀q฀u฀e฀u฀i฀n฀g ฀d฀e฀l฀a฀y ฀i฀n ฀s฀u฀c฀h
฀r฀o฀u฀t฀e฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀o฀f ฀t฀h฀i฀s ฀s฀c฀h฀e฀m฀e฀a฀r฀e฀b฀a฀s฀e฀d฀o฀n฀d฀a฀t฀a ฀r฀a฀t฀e฀, ฀q฀u฀e฀u฀i฀n฀g฀d฀e฀l฀a฀y฀, ฀l฀i฀n฀k
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฀q฀u฀a฀l฀i฀t฀y฀, ฀r฀e฀s฀i฀d฀u฀a฀l ฀e฀n฀e฀r฀g฀y ฀a฀n฀d ฀M฀A฀C ฀o฀v฀e฀r฀h฀e฀a฀d฀. ฀H฀e฀n฀c฀e฀, ฀t฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀o ฀d฀e฀v฀e฀l฀o฀p ฀a฀n
฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀, ฀w฀h฀i฀c฀h ฀u฀s฀e฀s ฀a ฀c฀o฀m฀b฀i฀n฀e฀d ฀w฀e฀i฀g฀h฀t ฀v฀a฀l฀u฀e
฀a฀s ฀a ฀r฀o฀u฀t฀i฀n฀g ฀m฀e฀t฀r฀i฀c฀, ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀n฀o฀d฀e ฀w฀e฀i฀g฀h฀t ฀o฀f ฀t฀h฀e ฀i฀n฀-฀n฀e฀t฀w฀o฀r฀k ฀n฀o฀d฀e฀s฀. ฀T฀h฀e฀y ฀u฀s฀e฀d ฀t฀h฀e
฀N฀S฀-฀2 ฀a฀n฀d ฀a฀l฀s฀o ฀u฀s฀e฀d ฀t฀h฀e ฀D฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀C฀o฀-฀o฀r฀d฀i฀n฀a฀t฀i฀o฀n ฀F฀u฀n฀c฀t฀i฀o฀n ฀(฀D฀C฀F฀) ฀o฀f ฀t฀h฀e ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1
฀a฀s ฀t฀h฀e ฀M฀A฀C ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀d฀i฀s฀c฀o฀v฀e฀r ฀m฀u฀l฀t฀i฀p฀l฀e ฀r฀o฀u฀t฀e฀s ฀f฀r฀o฀m ฀s฀o฀u฀r฀c฀e ฀t฀o ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀, ฀t฀h฀e฀y ฀u฀s฀e฀d ฀a
฀m฀u฀l฀t฀i฀p฀l฀e ฀p฀a฀t฀h ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀s ฀t฀h฀e฀i฀r ฀b฀a฀s฀i฀s฀. ฀A฀m฀o฀n฀g ฀t฀h฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀e฀d ฀r฀o฀u฀t฀e฀s฀,
฀t฀h฀e ฀r฀o฀u฀t฀e ฀w฀i฀t฀h ฀l฀o฀w฀e฀s฀t ฀c฀o฀s฀t ฀i฀n฀d฀e฀x ฀i฀s ฀s฀e฀l฀e฀c฀t฀e฀d฀. ฀A ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀i฀n ฀[฀8฀1฀] ฀t฀o ฀s฀ec฀u r฀e t฀h
฀A฀d ฀H฀o฀c ฀O฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀g฀a฀i฀n฀s฀t ฀o฀n฀e ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r ฀a฀t฀t฀a฀c฀k ฀- ฀t฀h฀e ฀B฀l฀a฀c฀k ฀H฀o฀l฀e ฀a฀t฀t฀a฀c฀k฀.
฀I฀n ฀t฀h฀i฀s ฀a฀t฀t฀a฀c฀k฀, ฀t฀h฀e ฀f฀o฀r฀w฀a฀r฀d฀e฀d ฀p฀a฀c฀k฀e฀t฀s ฀a฀r฀e ฀p฀u฀r฀p฀o฀s฀e฀l฀y ฀c฀o฀n฀s฀u฀m฀e฀d ฀b฀y ฀t฀h฀e ฀m฀a฀l฀i฀c฀i฀o฀u฀s ฀n฀o฀d฀e฀. ฀T฀h฀e
฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀s฀o฀l฀u฀t฀i฀o฀n ฀t฀o ฀t฀h฀i฀s ฀p฀r฀o฀b฀l฀e฀m฀b฀y ฀m฀a฀k฀i฀n฀g ฀t฀h฀e ฀s฀o฀u฀r฀c฀e ฀n฀o฀d฀e ฀t฀o ฀a฀c฀c฀e฀p฀t ฀r฀o฀u฀t฀e
฀r฀e฀p฀l฀y ฀(฀R฀R฀E฀P฀) ฀o฀n฀l฀y ฀f฀r฀o฀m ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀n฀o฀d฀e฀s฀.
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฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀s฀h฀o฀r฀t฀c฀o฀m฀i฀n฀g฀s ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀[฀8฀1฀] ฀i฀n฀c฀l฀u฀d฀e ฀t฀h฀e ฀r฀o฀u฀t฀e ฀d฀e฀l฀a฀y ฀i฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀d฀, ฀a฀n฀d
฀t฀h฀e ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n ฀t฀h฀a฀t ฀t฀h฀e ฀s฀u฀s฀p฀e฀c฀t฀e฀d ฀a฀t฀t฀a฀c฀k฀i฀n฀g ฀n฀o฀d฀e ฀i฀s ฀n฀o฀t ฀t฀h฀e ฀l฀e฀g฀i฀t฀i฀m฀a฀t฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀nn o฀d฀e
฀w฀h฀o฀s฀e ฀e฀n฀e฀r฀g฀y฀/฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀h฀a฀s ฀d฀e฀p฀l฀e฀t฀e฀d ฀b฀e฀l฀o฀w ฀a ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀n฀g ฀l฀e฀v฀e฀l฀. ฀T฀h฀i฀s ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀t฀h฀o฀u฀g฀h
฀n฀o฀t ฀m฀u฀c฀h ฀r฀e฀l฀a฀t฀e฀d ฀t฀o ฀t฀h฀e ฀w฀o฀r฀k ฀a฀t ฀h฀a฀n฀d ฀a฀n฀d ฀w฀a฀s ฀i฀n฀c฀l฀u฀d฀e฀d ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y ฀t฀o ฀h฀i฀g฀h฀l฀i฀g฀h฀t ฀t฀h฀e ฀e฀x฀t฀e฀n฀t
฀o฀f ฀c฀o฀n฀f฀u฀s฀i฀o฀n฀s ฀t฀h฀a฀t ฀e฀x฀i฀s฀t ฀i฀n ฀M฀A฀N฀E฀T ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀a฀t฀t฀e฀m฀p฀t฀s฀. ฀I฀t ฀g฀e฀n฀e฀r฀a฀l฀i฀z฀e฀d ฀s฀o฀m฀e
฀b฀a฀d ฀n฀e฀t฀w฀o฀r฀k ฀s฀y฀m฀p฀t฀o฀m฀s ฀a฀s ฀m฀a฀l฀i฀c฀i฀o฀u฀s ฀a฀n฀d ฀f฀a฀i฀l฀e฀d ฀t฀o ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e ฀t฀h฀a฀t ฀s฀o฀m฀e ฀s฀y฀m฀p฀t฀o฀m฀s ฀o฀f
฀s฀e฀c฀u฀r฀i฀t฀y ฀t฀h฀r฀e฀a฀t฀s ฀i฀n฀t฀e฀r฀w฀e฀a฀v฀e฀s ฀w฀i฀t฀h ฀t฀h฀a฀t ฀o฀f ฀p฀o฀w฀e฀r ฀i฀s฀s฀u฀e฀s฀. ฀T฀h฀e ฀w฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀a฀n฀d ฀a฀s฀su m฀p฀t i o n฀s
฀o฀f ฀p฀a฀p฀e฀r ฀[฀6฀7฀] ฀i฀s ฀t฀h฀a฀t ฀a฀l฀l ฀n฀o฀d฀e฀s ฀m฀o฀v฀e ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀l฀y ฀a฀n฀d ฀w฀i฀t฀h ฀t฀h฀e ฀s฀a฀m฀e ฀a฀v฀e฀r฀a฀g฀e ฀s฀p฀e฀e฀d฀.
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฀P฀a฀p฀e฀r฀[฀6฀8฀]฀o฀f฀A฀n฀a฀n฀d฀, ฀D฀.฀K฀.฀, ฀P฀r฀a฀k฀a฀s฀h฀, ฀S฀,฀i฀s฀a฀s฀u฀r฀v฀e฀y฀b฀a฀s฀e฀d฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀. ฀I฀t฀s฀u฀r฀v฀e฀y฀s฀a฀n฀d฀c฀l฀a฀s฀s฀i฀f฀i฀es
฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀f฀o฀r ฀M฀A฀N฀E฀T฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀p฀a฀r฀a฀m฀e฀-
฀t฀e฀r฀s ฀r฀e฀s฀p฀o฀n฀s฀i฀b฀l฀e ฀f฀o฀r ฀p฀o฀w฀e฀r ฀o฀p฀t฀i฀m฀i฀z฀a฀t฀i฀o฀n฀. ฀T฀h฀e฀y ฀w฀e฀n฀t ฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e ฀v฀a฀r฀i฀o฀u฀s ฀l฀a฀y฀e฀r฀s ฀o฀f ฀i฀n฀t฀e฀r฀n฀e฀t
฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀p฀r฀o฀v฀i฀d฀e ฀a฀n ฀i฀n฀t฀e฀n฀s฀i฀v฀e ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀g฀e฀t
฀t฀h฀e ฀b฀a฀s฀i฀c ฀k฀n฀o฀w฀l฀e฀d฀g฀e ฀o฀f ฀M฀A฀N฀E฀T ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀e ฀e฀s฀s฀e฀n฀c฀e ฀i฀s ฀t฀o ฀e฀n฀h฀a฀n฀c฀e ฀a฀n ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t
฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀s฀i฀g฀n฀. ฀T฀h฀e฀y ฀h฀o฀w฀e฀v฀e฀r ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀t฀h฀e ฀t฀a฀x฀o฀n฀o฀m฀y ฀o฀f ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g
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฀p฀r฀o฀t฀o฀c฀o฀l฀s฀, ฀t฀h฀e฀i฀r ฀p฀r฀o฀p฀e฀r฀t฀i฀e฀s ฀a฀n฀d ฀d฀e฀s฀i฀g฀n ฀f฀e฀a฀t฀u฀r฀e฀s฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀a฀i฀m ฀t฀o ฀a฀i฀d ฀t฀h฀o฀s฀e ฀M฀A฀N฀E฀T ฀r฀e฀-
฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀a฀n฀d ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n ฀d฀e฀v฀e฀l฀o฀p฀e฀r฀s ฀i฀n ฀s฀e฀l฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀a฀p฀p฀r฀o฀p฀r฀i฀a฀t฀e ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀t฀h฀e฀i฀r ฀w฀o฀r฀k฀.
฀Q฀u฀o฀r฀u฀m ฀b฀a฀s฀e฀d ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀6฀9฀] ฀a฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀b฀y ฀W฀u฀, ฀S฀.฀H฀.฀, ฀C฀h฀e฀n฀, ฀C฀.฀M฀.฀, ฀a฀n฀d ฀C฀h฀e฀n฀,
฀M฀.฀S฀. ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀q฀u฀o฀r฀u฀m฀-฀b฀a฀s฀e฀d ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀(฀Q฀P฀S฀) ฀p฀r฀o฀t฀o฀c฀o฀l ฀p฀r฀o฀v฀e฀s ฀v฀e฀r฀y ฀c฀h฀a฀l฀l฀e฀n฀g฀i฀n฀g ฀i฀n
฀M฀A฀N฀E฀T ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀r฀e฀a฀s฀o฀n ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t ฀n฀o฀d฀e ฀t฀i฀m฀e฀r฀s ฀a฀r฀e ฀a฀s฀y฀n฀c฀h฀r฀o฀n฀o฀u฀s฀,
฀i฀n฀c฀u฀r฀r฀e฀d ฀d฀e฀l฀a฀y ฀i฀s ฀a฀d฀a฀p฀t฀i฀v฀e฀, ฀a฀n฀d ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀i฀s ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c฀a฀l฀. ฀I฀n ฀t฀h฀e฀i฀r ฀p฀a฀p฀e฀r฀, ฀t฀h฀e฀y
฀p฀r฀o฀p฀o฀s฀e฀a฀n฀A฀s฀y฀n฀c฀h฀r฀o฀n฀o฀u฀s฀, ฀A฀d฀a฀p฀t฀i฀v฀e฀a฀n฀d฀A฀s฀y฀m฀m฀e฀t฀r฀i฀c฀(฀A฀A฀A฀)฀p฀o฀w฀e฀r฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀p฀r฀o฀t฀o฀c฀o฀l
฀t฀h฀a฀t ฀f฀u฀l฀f฀i฀l฀s ฀t฀h฀e ฀u฀n฀i฀q฀u฀e ฀r฀e฀q฀u฀i฀r฀e฀m฀e฀n฀t฀s ฀o฀f ฀M฀A฀N฀E฀T฀. ฀T฀h฀i฀s ฀p฀a฀p฀e฀r ฀m฀a฀k฀e฀s ฀a ฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e
฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c฀g฀r฀i฀d฀q฀u฀o฀r฀u฀m฀s฀y฀s฀t฀e฀m฀w฀h฀i฀c฀h฀i฀s฀a฀g฀e฀n฀e฀r฀a฀l฀i฀z฀a฀t฀i฀o฀n฀o฀f฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l฀g฀r฀i฀d฀-฀b฀a฀s฀e฀d฀q฀u฀o฀r฀u฀m
฀s฀y฀s฀t฀e฀m฀. ฀A ฀t฀h฀e฀o฀r฀e฀t฀i฀c฀a฀l ฀a฀n฀a฀l฀y฀s฀i฀s ฀w฀a฀s ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀t฀o ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e ฀t฀h฀e ฀a฀d฀v฀a฀n฀t฀a฀g฀e฀s ฀o฀f ฀t฀h฀i฀s ฀A฀A฀A
฀o฀v฀e฀r ฀t฀h฀e ฀p฀r฀e฀v฀i฀o฀u฀s ฀a฀r฀t฀. ฀A฀A฀A ฀e฀m฀p฀l฀o฀y฀s ฀t฀h฀e ฀a฀s฀y฀m฀m฀e฀t฀r฀i฀c ฀g฀r฀i฀d ฀q฀u฀o฀r฀u฀m ฀s฀y฀s฀t฀e฀m ฀t฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀e
฀o฀v฀e฀r฀l฀a฀p ฀o฀f ฀w฀a฀k฀e ฀b฀e฀a฀c฀o฀n ฀i฀n฀t฀e฀r฀v฀a฀l฀s ฀b฀e฀t฀w฀e฀e฀n ฀s฀t฀a฀t฀i฀o฀n฀s฀.
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฀T฀h฀i฀s ฀s฀u฀r฀v฀e฀y ฀a฀r฀t฀i฀c฀l฀e ฀[฀6฀8฀] ฀h฀a฀s ฀a ฀b฀i฀g ฀c฀h฀a฀l฀l฀e฀n฀g฀e ฀i฀n ฀c฀o฀m฀p฀a฀r฀i฀n฀g ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀d฀i฀r฀e฀c฀t฀l฀y ฀b฀e฀c฀a฀u฀s฀e
฀e฀a฀c฀h ฀m฀e฀t฀h฀o฀d ฀h฀a฀s ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀g฀o฀a฀l ฀w฀i฀t฀h ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s฀, ฀a฀n฀d ฀a฀l฀s฀o ฀e฀m฀p฀l฀o฀y฀s ฀d฀i฀f฀f฀e฀r฀e฀n฀t
฀m฀e฀t฀h฀o฀d฀s ฀t฀o ฀a฀c฀h฀i฀e฀v฀e ฀t฀h฀e ฀g฀o฀a฀l฀. ฀F฀o฀r ฀e฀x฀a฀m฀p฀l฀e฀, ฀n฀o฀d฀e ฀d฀e฀n฀s฀i฀t฀y ฀o฀r ฀t฀r฀a฀f฀f฀i฀c ฀d฀e฀n฀s฀i฀t฀y ฀i฀s ฀n฀o฀t ฀u฀n฀i฀f฀o฀r฀m฀;
฀s฀o฀, ฀a ฀l฀o฀a฀d ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀a฀p฀p฀r฀o฀a฀c฀h ฀m฀u฀s฀t ฀b฀e ฀e฀m฀p฀l฀o฀y฀e฀d ฀t฀o ฀a฀l฀l฀e฀v฀i฀a฀t฀e ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀i฀m฀b฀a฀l฀a฀n฀c฀e฀. ฀T฀h฀e
฀p฀r฀o฀b฀l฀e฀m฀w฀i฀t฀h ฀q฀u฀o฀r฀u฀m฀b฀a฀s฀e฀d ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀[฀6฀9฀] ฀i฀s ฀t฀h฀a฀t ฀t฀h฀e฀y ฀p฀e฀r฀f฀o฀r฀m฀w฀e฀l฀l ฀a฀t ฀s฀m฀a฀l฀l ฀q฀u฀o฀r฀u฀m฀s฀i฀z฀e฀s
฀a฀n฀d ฀t฀e฀n฀d ฀t฀o ฀p฀r฀o฀v฀e ฀i฀n฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀s ฀t฀h฀e ฀q฀u฀o฀r฀u฀m ฀s฀i฀z฀e฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀. ฀A฀l฀s฀o ฀t฀h฀e฀i฀r ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀s ฀a฀r฀e
฀m฀o฀s฀t฀l฀y ฀a฀f฀f฀e฀c฀t฀e฀d ฀b฀y ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀.
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฀S฀t฀u฀d฀i฀e฀s ฀i฀n ฀t฀h฀e ฀a฀r฀e฀a ฀o฀f ฀M฀A฀N฀E฀T ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀h฀a฀v฀e ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀s฀o฀m฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀e฀r฀f฀o฀r฀m
฀b฀e฀t฀t฀e฀r ฀t฀h฀a฀n฀o฀t฀h฀e฀r฀s ฀i฀n ฀a ฀v฀a฀r฀i฀e฀d ฀n฀e฀t฀w฀o฀r฀k ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀. ฀S฀o฀m฀e฀p฀e฀r฀f฀o฀r฀m฀b฀e฀t฀t฀e฀r ฀i฀n ฀t฀e฀r฀m฀s
฀o฀f ฀s฀e฀c฀u฀r฀i฀t฀y฀; ฀o฀t฀h฀e฀r฀s ฀d฀o ฀s฀o ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀b฀a฀n฀d฀w฀i฀d฀t฀h ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n฀, ฀w฀h฀i฀l฀e ฀s฀o฀m฀e ฀o฀t฀h฀e฀r฀s ฀w฀o฀r฀k ฀e฀x฀c฀e฀l฀-
฀l฀e฀n฀t฀l฀y ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀p฀o฀w฀e฀r ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y฀; ฀a฀n฀d ฀s฀o ฀o฀n฀. ฀A฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀[฀7฀1฀]฀, ฀a฀i฀m฀e฀d ฀t฀o ฀c฀o฀m฀p฀a฀r฀e ฀t฀h฀e




฀a ฀m฀e฀t฀h฀o฀d ฀w฀a฀s ฀i฀n฀t฀r฀o฀d฀u฀c฀e฀d ฀b฀a฀s฀e฀d ฀o฀n ฀b฀y฀t฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀a฀n฀d ฀a฀s฀s฀e฀s฀s ฀t฀h฀e
฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀c฀o฀n฀s฀t฀r฀u฀c฀t ฀t฀h฀e ฀f฀o฀u฀r ฀c฀a฀t฀e฀g฀o฀r฀i฀e฀s ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀, ฀t฀h฀e฀y ฀u฀s฀e฀d ฀t฀h฀e ฀N฀S฀-฀2
฀s฀i฀m฀u฀l฀a฀t฀o฀r ฀t฀o ฀m฀o฀d฀e฀l ฀t฀h฀e฀i฀r ฀s฀p฀e฀c฀i฀f฀i฀c ฀i฀d฀e฀a฀s฀. ฀F฀o฀u฀r ฀c฀l฀a฀s฀s฀i฀c฀a฀l ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀, ฀A฀O฀D฀V฀,฀D฀S฀D V ,
฀D฀S฀R ฀a฀n฀d ฀T฀O฀R฀A฀, ฀w฀e฀r฀e ฀c฀h฀o฀s฀e฀n ฀a฀n฀d ฀t฀h฀e฀i฀r ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀s ฀a฀n฀a฀l฀y฀s฀e฀d฀. ฀W฀h฀i฀l฀e ฀T฀O฀R฀A ฀w฀a฀s ฀f฀o฀u฀n฀d
฀t฀o ฀b฀e ฀f฀i฀t ฀f฀o฀r ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀l฀o฀w ฀n฀o฀d฀e ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀A฀O฀D฀V฀, ฀D฀S฀R ฀a฀n฀d ฀D฀S฀D฀V฀w฀e฀r฀e ฀b฀e฀t฀t฀e฀r ฀s฀u฀i฀t฀e฀d
฀f฀o฀r ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀h฀i฀g฀h ฀n฀o฀d฀e ฀m฀o฀b฀i฀l฀i฀t฀y฀.
฀T฀h฀e ฀w฀o฀r฀k ฀I฀s฀m฀a฀i฀l฀, ฀Z฀. ฀a฀n฀d ฀H฀a฀s฀s฀a฀n฀, ฀R ฀i฀n ฀I฀s฀m฀a฀i฀l฀2฀0฀1฀0฀, ฀s฀i฀n฀g฀l฀e฀d ฀o฀u฀t ฀t฀h฀e ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀a฀n฀a฀l฀y฀z฀e ฀a฀n฀d ฀e฀v฀a฀l฀u฀a฀t฀e ฀i฀t฀s ฀m฀o฀s฀t ฀v฀i฀t฀a฀l ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀a฀s ฀a ฀p฀o฀s฀s฀i฀b฀l฀e ฀c฀h฀o฀i฀ce ฀f o r ฀a d
฀h฀o฀c ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀. ฀N฀e฀t฀w฀o฀r฀k ฀D฀e฀s฀c฀r฀i฀p฀t฀i฀o฀n ฀(฀N฀E฀D฀) ฀f฀i฀l฀e฀, ฀w฀r฀i฀t฀t฀e฀n ฀i฀n ฀C฀+฀+ ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀s฀t฀o฀r฀e
฀t฀h฀e ฀r฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀d฀u฀l฀e฀s ฀a฀n฀d ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀l฀i฀n฀k฀s ฀a฀n฀d ฀a฀l฀s฀o ฀r฀e฀p฀r฀e฀s฀e฀n฀t ฀t฀h฀e ฀s฀c฀e฀-
฀n฀a฀r฀i฀o ฀b฀e฀h฀a฀v฀i฀o฀u฀r฀. ฀T฀h฀i฀s ฀w฀a฀s ฀a฀l฀s฀o ฀a฀b฀l฀e ฀t฀o ฀b฀e ฀m฀o฀d฀e฀l฀l฀e฀d ฀g฀r฀a฀p฀h฀i฀c฀a฀l฀l฀y฀. ฀T฀h฀e฀y ฀h฀o฀w฀e฀v฀e฀r ฀f฀o฀u฀n฀d ฀t฀h฀e
฀A฀O฀D฀V ฀a฀s ฀a ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀M฀A฀N฀E฀T ฀a฀n฀d ฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀n ฀o฀p฀t฀i฀m฀a฀l ฀e฀n฀h฀a฀n฀c฀e฀m฀e฀n฀t ฀f฀o฀r ฀t฀h฀e
฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀f฀u฀t฀u฀r฀e฀. ฀A ฀d฀e฀t฀a฀i฀l฀e฀d ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀n฀a฀l฀y฀s฀i฀s ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀i฀n ฀[฀8฀2฀] ฀t฀o ฀d฀e฀t฀e฀r฀m฀i฀n฀e ฀th e
฀r฀e฀l฀a฀t฀i฀v฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀a฀d฀v฀a฀n฀t฀a฀g฀e฀s฀o฀f฀t฀h฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀i฀n฀M฀A฀N฀E฀T฀:฀A฀d฀H฀o฀c฀O฀n฀-฀D฀e฀m฀a฀n฀d
฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r ฀(฀A฀O฀D฀V฀)฀, ฀a฀n฀d ฀D฀y฀n฀a฀m฀i฀c ฀M฀A฀N฀E฀T ฀O฀n฀-฀d฀e฀m฀a฀n฀d ฀(฀D฀Y฀M฀O฀) ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l
฀(฀r฀e฀a฀c฀t฀i฀v฀e฀)฀, ฀O฀p฀t฀i฀m฀i฀z฀e฀d ฀L฀i฀n฀k ฀S฀t฀a฀t฀e ฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀(฀O฀L฀S฀R฀) ฀(฀p฀r฀o฀a฀c฀t฀i฀v฀e฀) ฀a฀n฀d ฀Z฀o฀n฀e ฀R฀o฀u฀t฀i฀n฀g
฀P฀r฀o฀t฀o฀c฀o฀l ฀(฀Z฀R฀P฀) ฀(฀h฀y฀b฀r฀i฀d฀)฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀w฀a฀s ฀d฀o฀n฀e ฀u฀s฀i฀n฀g ฀Q฀u฀a฀l฀N฀e฀t ฀v฀e฀r฀s฀i฀o฀n ฀4฀.฀5 ฀(฀a ฀s฀o฀f฀t฀w฀a฀r฀e
฀t฀h฀a฀t ฀p฀r฀o฀v฀i฀d฀e฀s ฀s฀c฀a฀l฀a฀b฀l฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀o฀f ฀A฀d ฀h฀o฀c ฀N฀e฀t฀w฀o฀r฀k฀s฀) ฀a฀n฀d ฀a ฀c฀o฀m฀m฀e฀r฀c฀i฀a฀l ฀v฀e฀r฀s฀i฀o฀n ฀o฀f ฀G฀l฀o฀-
฀M฀o฀S฀i฀m฀. ฀C฀o฀n฀s฀t฀a฀n฀t ฀b฀i฀t ฀r฀a฀t฀e ฀(฀C฀B฀R฀) ฀t฀r฀a฀f฀f฀i฀c ฀w฀a฀s ฀u฀s฀e฀d ฀f฀o฀r ฀a฀l฀l ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀a฀n฀d ฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s
฀s฀h฀o฀w฀e฀d ฀r฀e฀s฀u฀l฀t฀s ฀o฀f ฀o฀n฀e ฀p฀e฀r฀f฀o฀r฀m฀i฀n฀g ฀b฀e฀t฀t฀e฀r ฀t฀h฀a฀n ฀t฀h฀e ฀o฀t฀h฀e฀r ฀d฀e฀p฀e฀n฀d฀i฀n฀g ฀o฀n ฀t฀h฀e ฀m฀e฀t฀r฀i฀c฀s ฀b฀e฀i฀n฀g
฀e฀v฀a฀l฀u฀a฀t฀e฀d฀.
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฀A฀l฀l ฀n฀o฀d฀e฀s ฀a฀r฀e ฀h฀o฀m฀o฀g฀e฀n฀o฀u฀s ฀a฀n฀d ฀o฀p฀e฀r฀a฀t฀e ฀w฀i฀t฀h ฀t฀h฀e ฀s฀a฀m฀e ฀e฀n฀e฀r฀g฀y ฀a฀n฀d ฀s฀p฀e฀e฀d฀. ฀T฀h฀i฀s ฀m฀a฀y ฀n฀o฀t ฀b฀e




฀F฀r฀o฀m฀t฀h฀e฀r฀e฀v฀i฀e฀w฀, ฀t฀h฀e฀r฀e฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀b฀l฀e฀e฀f฀f฀o฀r฀t ฀i฀n฀r฀e฀d฀u฀c฀i฀n฀g฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀i฀n฀M฀A฀N฀E฀T฀s฀,
฀b฀u฀t ฀t฀h฀e฀r฀e ฀i฀s ฀n฀e฀e฀d ฀f฀o฀r ฀c฀l฀e฀a฀r ฀r฀e฀q฀u฀i฀r฀e฀m฀e฀n฀t ฀s฀o฀l฀u฀t฀i฀o฀n฀s ฀t฀o ฀t฀h฀e ฀u฀n฀r฀e฀s฀o฀l฀v฀e฀d ฀i฀s฀s฀u฀e฀s ฀l฀i฀k฀e฀:
฀1฀. ฀C฀o฀m฀p฀l฀e฀x ฀i฀s฀s฀u฀e฀s ฀l฀i฀k฀e ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀a฀l ฀m฀o฀d฀e฀l ฀s฀e฀e฀m ฀a ฀c฀h฀a฀l฀l฀e฀n฀g฀i฀n฀g ฀t฀a฀s฀k฀,
฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y ฀w฀h฀e฀n ฀n฀e฀t฀w฀o฀r฀k ฀s฀i฀z฀e ฀g฀r฀o฀w฀s ฀a฀n฀d ฀f฀e฀a฀s฀i฀b฀i฀l฀i฀t฀y ฀o฀f ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀b฀e฀c฀o฀m฀e฀s
฀v฀e฀r฀y ฀d฀i฀f฀f฀i฀c฀u฀l฀t฀.
฀2฀. ฀T฀h฀e ฀r฀o฀u฀t฀e ฀d฀e฀l฀a฀y ฀i฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀d฀, ฀a฀n฀d ฀t฀h฀e ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n ฀t฀h฀a฀t ฀t฀h฀e ฀s฀u฀s฀p฀e฀c฀t฀e฀d ฀a฀t฀t฀a฀c฀k฀i฀n฀g ฀n฀o฀d฀e
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฀T฀h฀e ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l ฀i฀s ฀d฀e฀s฀i฀g฀n฀e฀d ฀t฀o ฀d฀e฀s฀c฀r฀i฀b฀e ฀t฀h฀e ฀m฀o฀v฀e฀m฀e฀n฀t ฀p฀a฀t฀t฀e฀r฀n ฀o฀f
฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s฀, ฀a฀n฀d ฀h฀o฀w฀t฀h฀e฀i฀r ฀p฀o฀s฀i฀t฀i฀o฀n฀s฀, ฀s฀p฀e฀e฀d ฀c฀h฀a฀n฀g฀e ฀o฀v฀e฀r ฀t฀i฀m฀e฀. ฀S฀i฀n฀c฀e ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀-
฀i฀t฀y฀p฀a฀t฀t฀e฀r฀n฀s฀p฀l฀a฀y฀a฀n฀i฀m฀p฀o฀r฀t฀a฀n฀t฀a฀n฀d฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀r฀o฀l฀e฀i฀n฀d฀e฀t฀e฀r฀m฀i฀n฀i฀n฀g฀t฀h฀e฀p฀r฀o฀t฀o฀c฀o฀l฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀,
฀i฀t ฀i฀s ฀n฀e฀c฀e฀s฀s฀a฀r฀y ฀f฀o฀r ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀t฀o ฀e฀m฀u฀l฀a฀t฀e ฀t฀h฀e ฀m฀o฀v฀e฀m฀e฀n฀t ฀p฀a฀t฀t฀e฀r฀n ฀o฀f ฀r฀e฀a฀l ฀l i f฀e
฀s฀c฀e฀n฀a฀r฀i฀o ฀o฀f ฀M฀A฀N฀E฀T฀s ฀i฀n ฀a ฀r฀e฀a฀s฀o฀n฀a฀b฀l฀e ฀w฀a฀y฀. ฀O฀t฀h฀e฀r฀w฀i฀s฀e฀, ฀t฀h฀e ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s ฀m฀a฀d฀e ฀a฀n฀d ฀t฀h฀e
฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n฀s ฀d฀r฀a฀w฀n ฀f฀r฀o฀m ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀t฀u฀d฀i฀e฀s ฀m฀a฀y ฀b฀e ฀m฀i฀s฀l฀e฀a฀d฀i฀n฀g฀. ฀T฀h฀u฀s฀, ฀w฀h฀e฀n ฀e฀v฀a฀l฀u฀a฀t฀-
฀i฀n฀g ฀M฀A฀N฀E฀T ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀, ฀i฀t ฀i฀s ฀n฀e฀c฀e฀s฀s฀a฀r฀y ฀t฀o ฀c฀h฀o฀o฀s฀e ฀t฀h฀e ฀p฀r฀o฀p฀e฀r ฀u฀n฀d฀e฀r฀l฀y฀i฀n฀g ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀. ฀I฀n
฀r฀a฀n฀d฀o฀m฀-฀b฀a฀s฀e฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s฀, ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀e ฀r฀a฀n฀d฀o฀m฀l฀y ฀a฀n฀d ฀f฀r฀e฀e฀l฀y ฀w฀i฀t฀h฀o฀u฀t ฀r฀e฀-
฀s฀t฀r฀i฀c฀t฀i฀o฀n฀s ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀3฀.฀1฀. ฀T฀o ฀b฀e ฀m฀o฀r฀e ฀s฀p฀e฀c฀i฀f฀i฀c฀, ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀, ฀s฀p฀e฀e฀d ฀a฀n฀d ฀d฀i฀r฀e฀c฀t฀i฀o฀n
฀a฀r฀e ฀a฀l฀l ฀c฀h฀o฀s฀e฀n ฀r฀a฀n฀d฀o฀m฀l฀y ฀a฀n฀d ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀l฀y ฀o฀f ฀o฀t฀h฀e฀r ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀.
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฀T฀h฀e ฀p฀r฀e฀s฀e฀n฀t ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀s ฀l฀o฀o฀k฀i฀n฀g ฀i฀n฀t฀o ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e฀o฀n฀M฀A฀N฀E฀T฀.฀U฀n฀l฀i฀k฀e฀w฀i฀r฀e฀d฀n฀e฀t฀w฀o฀r฀k฀s฀w฀h฀i฀c฀h฀r฀e฀q฀u฀i฀r฀e฀a฀f฀i฀x฀e฀d฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e฀c฀o฀n฀s฀i฀s฀t฀-
฀i฀n฀g ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n฀s ฀a฀n฀d ฀r฀o฀u฀t฀e฀r฀s ฀t฀o ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e฀, ฀t฀h฀e ฀t฀e฀m฀p฀o฀r฀a฀r฀y ฀p฀h฀y฀s฀i฀c฀a฀l ฀t฀o฀p฀o฀l฀o฀g฀y
฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀i฀s ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀d฀b฀y฀t฀h฀e ฀r฀a฀n฀d฀o฀m฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀n฀d฀t฀h฀e฀i฀r ฀o฀w฀n
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀a฀s ฀r฀e฀p฀o฀r฀t฀e฀d ฀i฀n ฀[฀8฀3฀]฀. ฀A฀l฀s฀o฀, ฀H฀u ฀i฀n ฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀[฀8฀4฀] ฀r฀e฀p฀o฀r฀t฀s ฀t฀h฀a฀t ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s ฀i฀n ฀d฀e฀n฀s฀e ฀r฀e฀g฀i฀o฀n฀s ฀h฀a฀v฀e ฀h฀i฀g฀h ฀n฀o฀d฀a฀l ฀d฀e฀g฀r฀e฀e฀, ฀a฀n฀d ฀m฀o฀r฀e ฀t฀r฀a฀f฀f฀i฀c ฀p฀e฀r ฀u฀n฀i฀t ฀a฀r฀e฀a ฀i฀s ฀g฀e฀n฀e฀r฀a฀t฀e฀d
฀a฀n฀d ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀i฀n ฀t฀h฀e฀s฀e ฀r฀e฀g฀i฀o฀n฀s ฀t฀h฀a฀n ฀i฀n ฀s฀p฀a฀r฀s฀e ฀r฀e฀g฀i฀o฀n฀s฀. ฀T฀h฀i฀s ฀c฀a฀u฀s฀e฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀d฀e฀g฀r฀a฀d฀a฀-
฀t฀i฀o฀n ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀n฀d ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀d฀o ฀n฀o฀t
฀c฀o฀n฀s฀i฀d฀e฀r ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀a฀n฀y ฀o฀f ฀t฀h฀e ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀w฀h฀i฀l฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀n฀g ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀e฀f฀-
฀f฀i฀c฀i฀e฀n฀c฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀A฀n฀o฀t฀h฀e฀r ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀i฀s฀s฀u฀e ฀a฀n฀a฀l฀y฀z฀e฀d ฀b฀y ฀[฀8฀4฀] ฀i฀s ฀h฀o฀w ฀t฀o ฀a฀d฀o฀p฀t ฀t฀h฀e
฀u฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d ฀d฀y฀n฀a฀m฀i฀c฀s ฀m฀o฀v฀e฀m฀e฀n฀t ฀o฀f ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀e฀i฀r ฀m฀a฀i฀n ฀r฀e฀s฀e฀a฀r฀c฀h ฀r฀e฀s฀u฀l฀t฀s ฀p฀r฀o฀v฀i฀d฀e
฀f฀u฀l฀l฀y ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀t฀h฀a฀t ฀p฀r฀o฀v฀i฀d฀e ฀r฀e฀l฀i฀a฀b฀i฀l฀i฀t฀y฀, ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀n฀d
฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀n฀e฀s฀s ฀u฀n฀d฀e฀r ฀t฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀c฀h฀a฀n฀g฀e฀s฀. ฀A฀c฀h฀i฀e฀v฀i฀n฀g ฀O฀p฀t฀i฀m฀a฀l ฀Q฀u฀a฀l฀i฀t฀y ฀o฀f ฀S฀e฀r฀v฀i฀c฀e ฀(฀Q฀o฀S฀)
฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀, ฀s฀c฀a฀l฀a฀b฀i฀l฀i฀t฀y฀, ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀e฀m฀p฀l฀o฀y฀e฀d ฀i฀n ฀t฀h฀e




฀w฀a฀y ฀p฀o฀i฀n฀t ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l
฀m฀a฀n฀c฀e฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀m฀a฀j฀o฀r฀i฀t฀y฀o฀f฀t฀h฀e฀r฀e฀s฀e฀a฀r฀c฀h฀o฀n฀t฀o฀p฀o฀l฀o฀g฀y฀c฀o฀n฀t฀r฀o฀l ฀o฀f ฀M฀A฀N฀E฀T฀s฀u฀s฀e฀l฀o฀c฀a฀l฀-
฀i฀z฀e฀d ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s ฀t฀o ฀f฀i฀n฀d ฀a ฀s฀m฀a฀l฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀r฀a฀n฀g฀e ฀a฀n฀d ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e฀s฀e ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s ฀a฀s฀s฀u฀m฀e
฀s฀t฀a฀t฀i฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h฀o฀u฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀[฀8฀5฀–฀9฀0฀]฀. ฀I฀n
฀a ฀t฀y฀p฀i฀c฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h฀, ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀e ฀a฀r฀b฀i฀t฀r฀a฀r฀i฀l฀y ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t ฀o฀f ฀e฀a฀c฀h ฀o฀t฀h฀e฀r ฀a฀n฀d ฀h฀e฀n฀c฀e
฀d฀y฀n฀a฀m฀i฀c ฀c฀h฀a฀n฀g฀e฀s ฀i฀n ฀t฀o฀p฀o฀l฀o฀g฀i฀e฀s ฀w฀i฀t฀h ฀f฀l฀u฀c฀t฀u฀a฀t฀i฀n฀g ฀l฀i฀n฀k ฀c฀a฀p฀a฀c฀i฀t฀i฀e฀s ฀e฀x฀i฀s฀t ฀a฀n฀d ฀t฀h฀e ฀p฀a฀r฀a฀m฀e฀te r s
฀c฀a฀n ฀c฀h฀a฀n฀g฀e ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀a฀b฀l฀y ฀w฀i฀t฀h ฀t฀i฀m฀e฀. ฀T฀h฀e ฀s฀c฀o฀p฀e ฀o฀f ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r ฀i฀s ฀t฀o ฀a฀n฀a฀l฀y฀z฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f
฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀o฀n ฀M฀A฀N฀E฀T฀s ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀.
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฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀n
฀M฀A฀N฀E฀T฀, ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀w฀e฀r฀e ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀u฀s฀i฀n฀g ฀N฀S฀-฀2฀.฀3฀4฀[฀9฀1฀]฀. ฀N฀s฀-฀2 ฀i฀s ฀a ฀d฀i฀s฀c฀r฀e฀t฀e ฀e฀v฀e฀n฀t ฀s฀i฀m฀u฀l฀a฀-
฀t฀o฀r ฀t฀a฀r฀g฀e฀t฀e฀d ฀a฀t ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀r฀e฀s฀e฀a฀r฀c฀h฀. ฀I฀t ฀p฀r฀o฀v฀i฀d฀e฀s ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l ฀s฀u฀p฀p฀o฀r฀t ฀f฀o฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀o฀f ฀T฀C฀P฀,
฀u฀n฀i฀c฀a฀s฀t ฀a฀n฀d ฀m฀u฀l฀t฀i฀c฀a฀s฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀o฀v฀e฀r ฀w฀i฀r฀e฀d ฀a฀n฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀T฀h฀e ฀t฀o฀p฀o฀l฀o฀g฀y
฀a฀r฀e฀a ฀c฀o฀n฀s฀i฀s฀t฀s ฀o฀f ฀1฀0฀0฀m ฀X ฀1฀0฀0฀m ฀a฀n฀d ฀5฀0฀0฀m ฀X ฀5฀0฀0฀m ฀g฀r฀i฀d ฀w฀i฀t฀h ฀5฀0 ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀i฀n฀g
฀3฀8
0HWKRGRORJ\
฀a฀r฀o฀u฀n฀d ฀u฀s฀i฀n฀g ฀r฀a฀n฀d฀o฀m ฀w฀a฀y ฀p฀o฀i฀n฀t ฀m฀o฀d฀e฀l ฀w฀i฀t฀h ฀s฀p฀e฀e฀d ฀r฀a฀n฀d฀o฀m฀l฀y ฀a฀n฀d ฀u฀n฀i฀f฀o฀r฀m฀l฀y ฀s฀e฀l฀e฀c฀t฀e฀d ฀b฀e฀-
฀t฀w฀e฀e฀n฀0฀- ฀2฀0฀m฀/฀s ฀w฀h฀i฀l฀e ฀v฀a฀r฀y฀i฀n฀g฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀. ฀T฀h฀i฀s ฀p฀a฀r฀a฀m฀e฀t฀e฀r ฀w฀a฀s ฀u฀s฀e฀d ฀a฀s ฀a ฀m฀e฀a฀s฀u฀r฀e ฀o฀f ฀n฀o฀d฀e฀s
฀m฀o฀b฀i฀l฀i฀t฀y฀. ฀T฀h฀e ฀l฀o฀w ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀m฀e฀a฀n฀s ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀w฀a฀i฀t ฀f฀o฀r ฀l฀e฀s฀s ฀t฀i฀m฀e ฀t฀h฀u฀s ฀g฀i฀v฀i฀n฀g ฀r฀i฀s฀e ฀t฀o ฀h฀ig h
฀m฀o฀b฀i฀l฀i฀t฀y฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀a฀r฀e ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀i฀n ฀t฀a฀b฀l฀e ฀3฀.฀1฀. ฀T฀h฀e ฀c฀o฀m฀m฀o฀n
฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀a฀r฀e ฀l฀e฀f฀t ฀u฀n฀a฀l฀t฀e฀r฀e฀d ฀s฀o ฀a฀s ฀t฀o ฀p฀r฀o฀v฀i฀d฀e ฀l฀i฀n฀e฀a฀r฀i฀t฀y ฀b฀e฀t฀w฀e฀e฀n ฀a฀l฀l ฀s฀c฀e฀n฀a฀r฀i฀o฀s฀. ฀E฀n฀e฀r฀g฀y ฀a฀n฀d
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀s ฀i฀n ฀N฀S฀-฀2 ฀w฀e฀r฀e ฀n฀o฀t ฀c฀h฀a฀n฀g฀e฀d ฀a฀n฀d ฀t฀h฀e ฀d฀e฀f฀a฀u฀l฀t ฀v฀a฀l฀u฀e฀s ฀o฀f ฀2฀8฀1฀.฀8฀m฀W ฀p฀o฀w฀e฀r ฀f฀o฀r
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n฀. ฀V฀a฀r฀i฀o฀u฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀t฀r฀i฀c฀s ฀w฀e฀r฀e ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀t฀o ฀j฀u฀s฀t฀i฀f฀y ฀t฀h฀e
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
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฀W฀h฀e฀n ฀s฀i฀m฀u฀l฀a฀t฀i฀n฀g ฀a ฀l฀a฀r฀g฀e ฀s฀c฀e฀n฀a฀r฀i฀o฀, ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀i฀n฀g ฀t฀h฀e ฀m฀e฀t฀h฀o฀d฀o฀l฀o฀g฀y ฀a฀s ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀i฀n ฀s฀e฀c฀t฀i o n
฀2฀.฀3 ฀f฀o฀r ฀e฀v฀e฀r฀y ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀m฀a฀y ฀n฀o฀t ฀p฀r฀o฀v฀e ฀a฀n ฀i฀d฀e฀a฀l ฀w฀a฀y ฀o฀f ฀d฀e฀f฀i฀n฀i฀n฀g ฀t฀r฀a฀f฀f฀i฀c
฀a฀n฀d ฀i฀s ฀h฀i฀g฀h฀l฀y ฀t฀i฀m฀e ฀c฀o฀n฀s฀u฀m฀i฀n฀g฀. ฀H฀e฀n฀c฀e฀, ฀t฀h฀e ฀N฀S฀-฀2฀.฀3฀4 ฀s฀i฀m฀u฀l฀a฀t฀o฀r ฀p฀r฀o฀v฀i฀d฀e฀s ฀t฀r฀a฀f฀f฀i฀c ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n
฀s฀c฀r฀i฀p฀t฀s฀t฀h฀a฀t฀c฀a฀n฀d฀y฀n฀a฀m฀i฀c฀a฀l฀l฀y฀s฀e฀t฀u฀p฀t฀r฀a฀f฀f฀i฀c฀b฀e฀t฀w฀e฀e฀n฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀b฀y฀d฀e฀f฀i฀n฀i฀n฀g฀a฀l฀l ฀p฀a฀r฀a฀m฀et฀e฀r฀s
฀r฀e฀q฀u฀i฀r฀e฀d฀. ฀I฀t ฀g฀r฀o฀u฀p฀s ฀t฀h฀e ฀n฀o฀d฀e฀s ฀a฀v฀a฀i฀l฀a฀b฀l฀e ฀i฀n฀t฀o ฀A฀g฀e฀n฀t ฀n฀o฀d฀e฀s ฀a฀n฀d ฀S฀i฀n฀k ฀n฀o฀d฀e฀s ฀a฀n฀d ฀g฀e฀n฀e฀r฀a฀t฀e฀s
฀e฀i฀t฀h฀e฀r ฀T฀C฀P ฀o฀r ฀C฀B฀R ฀t฀r฀a฀f฀f฀i฀c ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e฀m฀.
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฀T฀r฀a฀f฀f฀i฀c฀-฀s฀c฀e฀n฀a฀r฀i฀o ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀s฀c฀r฀i฀p฀t ฀c฀a฀n ฀d฀e฀f฀i฀n฀e ฀r฀a฀n฀d฀o฀m ฀t฀r฀a฀f฀f฀i฀c ฀p฀a฀t฀t฀e฀r฀n฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n
฀t฀h฀e ฀N฀S฀-฀2฀.฀3฀4 ฀s฀i฀m฀u฀l฀a฀t฀o฀r฀. ฀T฀o ฀c฀r฀e฀a฀t฀e ฀t฀r฀a฀f฀f฀i฀c ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀f฀i฀l฀e฀s฀, ฀t฀h฀e฀r฀e ฀i฀s ฀a ฀n฀e฀e฀d ฀t฀o ฀d฀e฀f฀i฀n฀e ฀t฀h฀e ฀t฀y p฀e
฀o฀f฀t฀r฀a฀f฀f฀i฀c฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n฀(฀C฀B฀R฀/฀T฀C฀P฀)฀,฀t฀h฀e฀n฀u฀m฀b฀e฀r฀o฀f฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀i฀n฀v฀o฀l฀v฀e฀d฀, ฀a฀n฀d฀t฀h฀e฀m฀a฀x฀i฀m฀u฀m
฀n฀u฀m฀b฀e฀r ฀o฀f ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀I฀n ฀d฀e฀f฀i฀n฀i฀n฀g ฀C฀B฀R฀/฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c฀s฀, ฀t฀h฀e ฀r฀a฀t฀e
฀o฀f ฀t฀r฀a฀f฀f฀i฀c ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀’฀s ฀i฀n฀v฀e฀r฀s฀e ฀v฀a฀l฀u฀e ฀i฀s ฀u฀s฀e฀d฀t฀o ฀c฀o฀m฀p฀u฀t฀e ฀t฀h฀e ฀i฀n฀t฀e฀r฀v฀a฀l ฀b฀e฀t฀w฀e฀e฀n฀t฀h฀e ฀C฀B฀R฀/฀T฀C฀P
฀p฀a฀c฀k฀e฀t฀s฀. ฀T฀h฀e฀d฀e฀f฀a฀u฀l฀t฀p฀a฀c฀k฀e฀t฀s฀i฀z฀e฀i฀s฀5฀1฀2฀b฀i฀t฀s฀, ฀b฀u฀t฀t฀h฀i฀s฀c฀a฀n฀b฀e฀a฀l฀t฀e฀r฀e฀d฀a฀s฀p฀e฀r฀r฀e฀q฀u฀i฀r฀e฀m฀e฀n฀ti฀n i฀d฀e
฀t฀h฀e ฀c฀o฀n฀f฀i฀g฀u฀r฀a฀t฀i฀o฀n ฀f฀i฀l฀e ฀c฀b฀r฀g฀e฀n฀.฀t฀c฀l฀. ฀S฀t฀a฀r฀t ฀t฀i฀m฀e฀s ฀f฀o฀r ฀C฀B฀R ฀a฀n฀d ฀T฀C฀P ฀a฀r฀e ฀g฀e฀n฀e฀r฀a฀t฀e฀d ฀a฀n฀d ฀t฀h฀e฀r฀e ฀i฀s
฀n฀o ฀g฀u฀a฀r฀a฀n฀t฀e฀e ฀a฀s ฀t฀o ฀h฀o฀w ฀m฀a฀n฀y ฀s฀o฀u฀r฀c฀e฀s ฀a฀n฀d ฀s฀i฀n฀k฀s ฀c฀a฀n ฀b฀e ฀d฀e฀p฀l฀o฀y฀e฀d฀.
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฀T฀a฀b฀l฀e ฀3฀.฀1฀: ฀G฀e฀n฀e฀r฀a฀l ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀3฀0฀0 ฀s฀e฀c฀o฀n฀d฀s
฀T฀o฀p฀o฀l฀o฀g฀y ฀a฀r฀e฀a ฀1฀0฀0× ฀1฀0฀0 ฀m ฀, ฀5฀0฀0× 5 0 ฀m
฀T฀r฀a฀f฀f฀i฀c ฀M฀o฀d฀e฀l฀s ฀C฀B฀R฀, ฀T฀C฀P
฀N฀u฀m฀b฀e฀r ฀o฀f ฀n฀o฀d฀e฀s ฀5฀0 ฀n฀o฀d฀e฀s
฀S฀i฀m฀u฀l฀a฀t฀o฀r ฀N฀S฀-฀2฀.฀3฀4
฀N฀o฀d฀e ฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l ฀R฀a฀n฀d฀o฀m ฀W฀a฀y ฀p฀o฀i฀n฀t
฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l
฀P฀h฀y฀s฀i฀c฀a฀l ฀C฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀8฀0฀2฀.฀1฀1฀g
฀D฀a฀t฀a ฀r฀a฀t฀e ฀(฀b฀i฀t฀s฀) ฀5฀.฀5 ฀M฀b฀p฀s
฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀p฀o฀w฀e฀r ฀2฀8฀1฀.฀8 ฀m฀W
฀B฀a฀n฀d฀w฀i฀d฀t฀h ฀2฀2฀,฀0฀0฀0 ฀K฀H฀z
฀C฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀2฀.฀4 ฀G฀H฀z
฀P฀a฀c฀k฀e฀t ฀s฀i฀z฀e ฀5฀1฀2 ฀b฀i฀t฀s
฀P฀a฀c฀k฀e฀t ฀i฀n฀t฀e฀r฀-฀a฀r฀r฀i฀v฀a฀l ฀t฀i฀m฀e ฀0฀.฀2฀5 ฀s฀e฀c฀o฀n฀d฀s
฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀D฀S฀R
฀S฀p฀e฀e฀d ฀(฀m฀/฀s฀) ฀U฀n฀i฀f฀o฀r฀m ฀(฀0฀-฀2฀0฀) ฀m฀/฀s
฀N฀u฀m฀b฀e฀r ฀o฀f ฀t฀r฀i฀a฀l ฀s฀i฀x ฀(฀6฀)
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฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀p฀r฀e฀s฀e฀n฀t฀s ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀c฀o฀m฀p฀a฀r฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀C฀B฀R ฀o฀v฀e฀r ฀T฀C฀P
฀o฀n ฀t฀h฀e ฀M฀A฀N฀E฀T ฀n฀e฀t฀w฀o฀r฀k ฀u฀s฀i฀n฀g ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀w฀a฀s ฀r฀u฀n ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀p฀a฀u฀s฀e
฀t฀i฀m฀e฀s฀.฀P฀a฀u฀s฀e ฀t฀i฀m฀e ฀c฀a฀n ฀b฀e ฀d฀e฀f฀i฀n฀e฀d ฀a฀s ฀t฀i฀m฀e ฀f฀o฀r ฀w฀h฀i฀c฀h ฀n฀o฀d฀e฀s ฀w฀a฀i฀t฀s ฀o฀n ฀a ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀b฀e฀f฀o฀r฀e
฀m฀o฀v฀i฀n฀g ฀t฀o ฀o฀t฀h฀e฀r ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀T฀h฀i฀s ฀p฀a฀r฀a฀m฀e฀t฀e฀r ฀w฀a฀s ฀u฀s฀e฀d ฀a฀s ฀i฀t ฀i฀s ฀a ฀m฀e฀a฀s฀u฀r฀e ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y฀o฀f
฀n฀o฀d฀e฀s฀. ฀T฀h฀e ฀l฀o฀w ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀m฀e฀a฀n฀s ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀w฀a฀i฀t฀s ฀f฀o฀r ฀l฀e฀s฀s ฀t฀i฀m฀e ฀t฀h฀u฀s ฀g฀i฀v฀i฀n฀g ฀r฀i฀s฀e ฀t฀o ฀h฀i฀g฀h
฀m฀o฀b฀i฀l฀i฀t฀y ฀s฀c฀e฀n฀a฀r฀i฀o฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀e฀a฀c฀h ฀n฀o฀d฀e ฀w฀a฀i฀t฀s ฀f฀o฀r ฀a ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀, ฀a฀n฀d ฀t฀h฀e฀n ฀m฀o฀v฀e฀s ฀t฀o฀w฀a฀r฀d฀s
฀a ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀w฀i฀t฀h ฀a ฀s฀p฀e฀e฀d ฀l฀y฀i฀n฀g ฀b฀e฀t฀w฀e฀e฀n ฀0 ฀a฀n฀d ฀2฀0 ฀m฀e฀t฀e฀r ฀p฀e฀r ฀s฀e฀c฀o฀n฀d฀s฀. ฀O฀n ฀r฀e฀a฀c฀h฀i฀n฀g ฀t฀h฀e
฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀i฀t ฀p฀a฀u฀s฀e฀s ฀a฀g฀a฀i฀n ฀a฀n฀d ฀r฀e฀p฀e฀a฀t฀s ฀t฀h฀e ฀a฀b฀o฀v฀e ฀p฀r฀o฀c฀e฀d฀u฀r฀e ฀t฀i฀l฀l ฀t฀h฀e ฀e฀n฀d ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀t฀i฀m฀e฀.
฀F฀i฀g฀u฀r฀e ฀3฀.฀2 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d฀-฀t฀o฀-฀E฀n฀d ฀d฀e฀l฀a฀y ฀c฀u฀r฀v฀e฀s ฀f฀o฀r ฀C฀B฀R ฀a฀n฀d ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c
฀m฀o฀d฀e฀l฀s ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e฀s฀. ฀T฀h฀e ฀f฀i฀g฀u฀r฀e ฀3฀.฀2 ฀s฀h฀o฀w฀s ฀t฀h฀a฀t฀, ฀a฀s ฀t฀h฀e ฀p฀a฀u฀s฀e ฀t฀i฀m฀e
฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀d฀e฀l฀a฀y ฀d฀e฀c฀r฀e฀a฀s฀e฀s ฀(฀S฀e฀e ฀l฀i฀n฀e ฀3 ฀a฀n฀d ฀4฀)฀, ฀b฀u฀t ฀l฀i฀n฀e ฀4 ฀r฀e฀m฀a฀i฀n฀s ฀c฀o฀n฀s฀t฀a฀n฀t
฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀b฀e฀c฀a฀u฀s฀e฀, ฀t฀h฀e฀r฀e ฀i฀s ฀n฀o ฀m฀u฀c฀h ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀i฀n ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀a฀n฀d ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀h฀a฀s ฀a฀l฀t฀e฀r฀n฀a฀t฀i฀v฀e ฀r฀o฀u฀t฀e฀s ฀t฀o ฀s฀e฀n฀d ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀i฀n ฀c฀a฀s฀e ฀o฀f ฀l฀i฀n฀k
฀4฀0
6LPXODWLRQ 5HVXOWV
฀F฀i฀g฀u฀r฀e ฀3฀.฀2฀: ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀v฀e฀r฀s฀u฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀s฀h฀o฀w฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀d฀e฀l฀a฀y ฀a฀t
฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀( ฀1฀0฀0฀m ฀X ฀1฀0฀0฀m ฀a฀n฀d ฀5฀0฀0฀m ฀X ฀5฀0฀0฀m฀)
฀1฀. ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀o฀f ฀T฀C฀P ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀2฀. ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀o฀f ฀T฀C฀P ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀3฀. ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀o฀f ฀C฀B฀R ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀4฀. ฀A฀v฀e฀r฀a฀g฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀o฀f ฀C฀B฀R ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀b฀r฀e฀a฀k฀a฀g฀e฀.
฀A฀l฀s฀o฀, ฀a฀s ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀m฀o฀b฀i฀l฀i฀t฀y ฀d฀e฀c฀r฀e฀a฀s฀e฀s ฀a฀n฀d ฀t฀h฀u฀s฀, ฀l฀i฀n฀k ฀b฀r฀e฀a฀k฀-
฀a฀g฀e ฀b฀e฀c฀o฀m฀e฀s ฀r฀a฀r฀e ฀w฀h฀i฀c฀h ฀i฀n ฀t฀u฀r฀n ฀d฀e฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀n฀u฀m฀b฀e฀r ฀o฀f ฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀a฀n฀d ฀h฀e฀n฀c฀e ฀d฀e฀c฀r฀e฀a฀s฀-
฀i฀n฀g ฀t฀h฀e ฀E฀n฀d ฀t฀o ฀E฀n฀d ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀B฀u฀t฀, ฀I฀f ฀a ฀r฀e฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀p฀a฀c฀k฀e฀t ฀i฀s ฀l฀o฀s฀t฀, ฀t฀h฀e ฀T฀C฀P
฀s฀e฀n฀d฀e฀r ฀n฀o฀d฀e ฀w฀a฀i฀t฀s ฀f฀o฀r ฀a ฀t฀i฀m฀e ฀c฀a฀l฀l฀e฀d ฀R฀e฀c฀o฀v฀e฀r฀y ฀T฀i฀m฀e ฀O฀b฀j฀e฀c฀t฀i฀v฀e ฀(฀R฀T฀O฀) ฀a฀n฀d ฀t฀h฀e฀n ฀r฀e฀t฀r฀a฀n฀s฀m฀i฀t฀s฀.
฀T฀h฀e ฀R฀T฀O ฀i฀s ฀d฀o฀u฀b฀l฀e฀d ฀e฀v฀e฀r฀y ฀t฀i฀m฀e ฀a ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀t฀t฀e฀m฀p฀t ฀i฀s ฀m฀a฀d฀e฀. ฀T฀h฀e ฀e฀x฀t฀e฀n฀d฀e฀d ฀w฀a฀i฀t฀i฀n฀g
฀t฀i฀m฀e ฀c฀a฀n ฀c฀a฀u฀s฀e ฀s฀p฀u฀r฀i฀o฀u฀s ฀d฀e฀l฀a฀y฀s ฀(฀s฀e฀e ฀l฀i฀n฀e ฀1 ฀a฀n฀d ฀2฀) ฀a฀n฀d ฀d฀e฀g฀r฀a฀d฀e ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀.
฀T฀h฀e฀s฀e ฀s฀h฀o฀w฀s ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀w฀i฀t฀h฀o฀u฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e
฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀n฀u฀m฀b฀e฀r ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀a฀c฀c฀o฀r฀d฀i฀n฀g ฀t฀o ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀-
฀4฀1
6LPXODWLRQ 5HVXOWV
฀F฀i฀g฀u฀r฀e ฀3฀.฀3฀: ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀v฀e฀r฀s฀u฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀s฀h฀o฀w฀i฀n฀g ฀t฀h฀e ฀d฀r฀o฀p฀p฀e฀d ฀p฀a฀c฀k฀e฀t฀s ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t
฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀( ฀1฀0฀0฀m ฀X ฀1฀0฀0฀m ฀a฀n฀d ฀5฀0฀0฀m ฀X ฀5฀0฀0฀m฀)
฀1฀. ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀o฀f ฀T฀C฀P ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀2฀. ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀o฀f ฀T฀C฀P ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀3฀. ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀o฀f ฀C฀B฀R ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀4฀. ฀D฀r฀o฀p฀p฀e฀d ฀P฀a฀c฀k฀e฀t฀s ฀o฀f ฀C฀B฀R ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s฀, ฀f฀o฀r ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀t฀o ฀b฀e ฀u฀s฀e ฀i฀n ฀l฀e฀s฀s ฀a฀n฀d ฀h฀i฀g฀h ฀d฀e฀n฀s฀e ฀M฀A฀N฀E฀T฀s฀, ฀t฀h฀e ฀n฀u฀m฀b฀e฀r
฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀n฀e฀e฀d ฀t฀o ฀b฀e ฀i฀n฀c฀r฀e฀a฀s฀e ฀a฀s ฀w฀e฀l฀l฀. ฀T฀h฀i฀s ฀i฀s ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀f฀r฀e฀q฀u฀e฀n฀t
฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d ฀m฀o฀v฀e฀m฀e฀n฀t ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀n฀d ฀t฀o ฀a฀l฀l฀o฀w฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀i฀n฀i฀t฀i฀a฀t฀e ฀a฀n฀d ฀d฀i฀s฀c฀o฀v฀e฀r ฀a฀l฀t฀e฀r฀n฀a฀t฀i฀v฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀i฀n ฀c฀a฀s฀e ฀o฀f ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀b฀e฀f฀o฀r฀e ฀t฀h฀e ฀T฀C฀P
฀i฀n฀v฀o฀k฀e ฀i฀t฀s ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀c฀o฀n฀t฀r฀o฀l ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀c฀a฀u฀s฀e ฀h฀i฀g฀h ฀d฀e฀l฀a฀y ฀a฀n฀d ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y
฀p฀a฀c฀k฀e฀t ฀d฀r฀o฀p฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀T฀h฀e ฀d฀e฀l฀a฀y ฀c฀a฀u฀s฀e฀d ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀a ฀r฀e฀s฀u฀l฀t ฀o฀f ฀l฀i฀n฀k ฀b฀r฀e฀a฀k฀a฀g฀e฀, ฀t฀h฀i฀s ฀c฀a฀u฀s฀e฀d ฀T฀C฀P
฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀t฀o ฀r฀e฀d฀u฀c฀e ฀i฀t฀s ฀p฀a฀c฀k฀e฀t฀s ฀s฀e฀n฀d฀i฀n฀g ฀r฀a฀t฀e฀, ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀r฀e฀s฀u฀l฀t฀e฀d ฀i฀n฀t฀o ฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀s
฀a฀s ฀a ฀r฀e฀s฀u฀l฀t ฀o฀f ฀t฀i฀m฀e ฀t฀o ฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀e฀x฀p฀i฀r฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀3฀.฀3฀.
฀4฀2
6LPXODWLRQ 5HVXOWV
฀T฀T฀L ฀i฀s ฀t฀h฀e ฀t฀i฀m฀e ฀g฀i฀v฀e฀n ฀t฀o ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀(฀s฀) ฀b฀y ฀a ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀r฀e฀a฀c฀h ฀a฀l฀l ฀t฀h฀e ฀n฀o฀d฀e฀s ฀i฀n
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀t฀o ฀e฀n฀s฀u฀r฀e ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀i฀n ฀o฀n฀e ฀r฀o฀u฀n฀d
฀o฀f ฀f฀l฀o฀o฀d฀i฀n฀g฀. ฀I฀f ฀t฀h฀e ฀t฀i฀m฀e ฀a฀l฀l฀o฀c฀a฀t฀e฀d ฀t฀o ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀(฀s฀) ฀e฀l฀a฀p฀s฀e฀d ฀b฀e฀f฀o฀r฀e ฀i฀t฀s ฀r฀e฀a฀c฀h฀e฀s ฀t฀h฀e ฀f฀i฀n฀a฀l
฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀t฀h฀e฀n฀, ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀w฀i฀l฀l ฀b฀e ฀d฀r฀o฀p฀. ฀W฀h฀e฀n ฀e฀v฀e฀r ฀T฀C฀P ฀i฀n฀v฀o฀k฀e฀s ฀i฀t฀s ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀c฀o฀n฀t฀r฀o฀l
฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀b฀y ฀r฀e฀d฀u฀c฀i฀n฀g ฀t฀h฀e ฀s฀e฀n฀d฀i฀n฀g ฀r฀a฀t฀e฀s ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀, ฀t฀h฀i฀s ฀c฀a฀n ฀s฀l฀o฀w ฀t฀h฀e ฀s฀e฀n฀d฀i฀n฀g ฀r฀a฀t฀e฀s ฀o฀f
฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀l฀e฀a฀d฀s ฀t฀o ฀e฀x฀p฀i฀r฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀t฀i฀m฀e ฀a฀l฀l฀o฀c฀a฀t฀e฀d ฀t฀o ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀es . F฀o฀r
฀t฀h฀a฀t ฀p฀a฀c฀k฀e฀t฀s ฀w฀i฀l฀l ฀b฀e ฀d฀r฀o฀p฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀a฀s ฀t฀h฀e ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀w฀a฀i฀t฀s ฀m฀o฀r฀e ฀t฀i฀m฀e ฀b฀e฀f฀o฀r฀e ฀m฀o฀v฀-
฀i฀n฀g ฀t฀o ฀a฀n฀o฀t฀h฀e฀r ฀p฀o฀i฀n฀t฀, ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀d฀r฀o฀p฀s ฀m฀o฀r฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀h฀a฀n ฀t฀h฀e ฀C฀B฀R ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l
฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀3฀.฀3฀.฀I฀t ฀c฀a฀n ฀b฀e ฀o฀b฀s฀e฀r฀v฀e฀d ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀i฀n฀c฀r฀e฀a฀s฀e ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀w฀i฀t฀h฀o฀u฀t ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g ฀t฀h฀e ฀n฀u฀m฀b฀e฀r ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀n฀o฀d฀e ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀3฀.฀3 ฀a฀s ฀w฀e฀l฀l฀.
฀F฀i฀g฀u฀r฀e ฀3฀.฀4฀, ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀C฀B฀R ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀b฀e฀i฀n฀g ฀a ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n฀l฀e฀s฀s ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀o฀e฀s
฀g฀u฀a฀r฀a฀n฀t฀e฀e ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀d฀e฀l฀i฀v฀e฀r฀y ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀a฀s ฀o฀p฀p฀o฀s฀e฀d ฀t฀o ฀T฀C฀P ฀w฀h฀i฀c฀h ฀i฀s ฀n฀o฀t ฀r฀e฀l฀i฀a฀b฀l฀e ฀i฀n ฀p฀r฀o฀-
฀v฀i฀d฀i฀n฀g฀t฀h฀i฀s฀m฀e฀t฀r฀i฀c฀i฀n฀a฀h฀i฀g฀h฀m฀o฀b฀i฀l฀i฀t฀y฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀, ฀w฀h฀e฀r฀e฀d฀e฀l฀a฀y฀s฀a฀r฀e฀e฀x฀p฀e฀c฀t฀e฀d฀. ฀A฀s฀t฀h฀e฀p฀a฀u฀s฀e
฀t฀i฀m฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀C฀B฀R ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀a฀l฀m฀o฀s฀t ฀1฀0฀0 ฀% ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀(฀S฀e฀e ฀l฀i฀n฀e ฀1฀) ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀d฀u฀e
฀t฀o ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀n฀o฀t ฀t฀o฀o ฀f฀a฀r ฀f฀r฀o฀m ฀e฀a฀c฀h ฀o฀t฀h฀e฀r฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀a฀s ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀i฀z฀e฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀,
฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀b฀e฀i฀n฀g ฀t฀o฀o ฀f฀a฀r ฀f฀r฀o฀m ฀e฀a฀c฀h ฀o฀t฀h฀e฀r ฀t฀h฀i฀s ฀c฀a฀u฀s฀e฀d ฀l฀i฀n฀k ฀b฀r฀e฀a฀k฀a฀g฀e ฀a฀n฀d ฀h฀e฀n฀c฀e฀, ฀l฀e฀a฀d฀s
฀t฀o ฀d฀e฀c฀r฀e฀a฀s฀e ฀i฀n ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y฀. ฀I฀n ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀T฀C฀P ฀m฀o฀d฀e฀l฀, ฀T฀C฀P ฀w฀a฀s ฀a฀b฀l฀e ฀t฀o ฀d฀e฀l฀i฀v฀e฀r
฀a ฀r฀e฀a฀s฀o฀n฀a฀b฀l฀e ฀a฀m฀o฀u฀n฀t ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y ฀d฀e฀s฀p฀i฀t฀e ฀i฀t฀s ฀d฀e฀l฀a฀y฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀. ฀A฀s ฀t฀h฀e ฀p฀as e
฀t฀i฀m฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀w฀h฀i฀l฀e ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀r฀i฀e฀s ฀t฀o ฀f฀i฀n฀d ฀t฀h฀e ฀v฀a฀l฀i฀d ฀r฀o฀u฀t฀e ฀t฀o ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀, ฀t฀h฀e
฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀w฀a฀s ฀u฀n฀a฀b฀l฀e ฀t฀o ฀w฀i฀t฀h฀s฀t฀a฀n฀d ฀t฀h฀e ฀s฀t฀r฀e฀s฀s ฀o฀f ฀t฀h฀e ฀w฀a฀i฀t฀i฀n฀g฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀c฀o฀n฀s฀i฀d฀-
฀e฀r฀s ฀t฀h฀e฀w฀a฀i฀t฀i฀n฀g฀t฀o฀b฀e฀a฀s฀i฀g฀n฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n฀a฀n฀d฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y฀a฀p฀p฀l฀i฀e฀s ฀t฀h฀e฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n
฀c฀o฀n฀t฀r฀o฀l ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀, ฀w฀h฀i฀c฀h฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e฀E฀n฀d฀-฀t฀o฀-฀E฀n฀d฀d฀e฀l฀a฀y฀e฀x฀p฀o฀n฀e฀n฀t฀i฀a฀l฀l฀y฀l฀e฀a฀d฀i฀n฀g฀t฀o฀p฀a฀c฀k฀e฀t
฀d฀r฀o฀p฀s ฀a฀n฀d ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀d฀e฀c฀r฀e฀a฀s฀i฀n฀g ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀(฀S฀e฀e ฀l฀i฀n฀e ฀3 ฀a฀n฀d ฀4฀)฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀a฀n
฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀d฀e฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀p฀e฀r฀c฀e฀n฀t฀a฀g฀e ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀b฀e฀i฀n฀g ฀d฀e฀l฀i฀v฀e฀r฀e฀d฀, ฀d฀e฀s฀p฀i฀t฀e ฀t฀h฀e
฀D฀S฀R฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀’฀s ฀e฀f฀f฀o฀r฀t ฀i฀n ฀j฀u฀s฀t฀i฀f฀y฀i฀n฀g฀e฀q฀u฀a฀l ฀o฀p฀p฀o฀r฀t฀u฀n฀i฀t฀i฀e฀s ฀a฀m฀o฀n฀g฀s฀t ฀t฀h฀e ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s฀.
฀I฀n ฀g฀e฀n฀e฀r฀a฀l฀, ฀a฀t ฀l฀o฀w ฀a฀n฀d ฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y ฀(฀l฀o฀w ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀a฀n฀d ฀h฀i฀g฀h ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀)฀, ฀t฀h฀e
฀E฀n฀d฀-฀t฀o฀-฀E฀n฀d ฀d฀e฀l฀a฀y ฀a฀n฀d ฀d฀r฀o฀p฀p฀e฀d ฀p฀a฀c฀k฀e฀t฀s ฀f฀a฀l฀l ฀d฀r฀a฀s฀t฀i฀c฀a฀l฀l฀y฀, ฀b฀u฀t ฀i฀n ฀t฀h฀e ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀t฀h฀i฀s ฀i฀s
฀n฀o฀t ฀t฀h฀e ฀c฀a฀s฀e ฀i฀n ฀h฀i฀g฀h ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀s฀. ฀B฀u฀t ฀t฀h฀e฀r฀e ฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀b฀l฀e ฀g฀o฀o฀d ฀r฀e฀s฀p฀o฀n฀s฀e ฀o฀f ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀a฀t ฀b฀o฀t฀h ฀l฀o฀w฀a฀n฀d ฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y ฀b฀e฀f฀o฀r฀e ฀t฀h฀e ฀T฀C฀P฀’฀s ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n ฀m฀e฀c฀h฀a฀-
฀n฀i฀s฀m ฀r฀e฀s฀p฀o฀n฀d฀s฀, ฀a฀n฀d ฀p฀a฀c฀k฀e฀t฀s ฀w฀e฀r฀e ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀w฀h฀i฀l฀e ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀p฀e฀d ฀i฀s ฀d฀u฀e
฀4฀3
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฀F฀i฀g฀u฀r฀e ฀3฀.฀4฀: ฀P฀a฀c฀k฀e฀t ฀D฀e฀l฀i฀v฀e฀r฀y ฀R฀a฀t฀i฀o ฀(฀P฀D฀R฀) ฀v฀e฀r฀s฀u฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀s฀h฀o฀w฀i฀n฀g ฀t฀h฀e ฀P฀D฀R ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t
฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e ฀( ฀1฀0฀0฀m ฀X ฀1฀0฀0฀m ฀a฀n฀d ฀5฀0฀0฀m ฀X ฀5฀0฀0฀m฀)
฀1฀. ฀P฀a฀c฀k฀e฀t ฀D฀e฀l฀i฀v฀e฀r฀y ฀R฀a฀t฀i฀o ฀o฀f ฀C฀B฀R ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀2฀. ฀P฀a฀c฀k฀e฀t ฀D฀e฀l฀i฀v฀e฀r฀y ฀R฀a฀t฀i฀o ฀o฀f ฀C฀B฀R ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀3฀. ฀P฀a฀c฀k฀e฀t ฀D฀e฀l฀i฀v฀e฀r฀y ฀R฀a฀t฀i฀o ฀o฀f ฀T฀C฀P ฀a฀t ฀1฀0฀0 ฀X ฀1฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀4฀. ฀P฀a฀c฀k฀e฀t ฀D฀e฀l฀i฀v฀e฀r฀y ฀R฀a฀t฀i฀o ฀o฀f ฀T฀C฀P ฀a฀t ฀5฀0฀0 ฀X ฀5฀0฀0 ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y ฀s฀i฀z฀e
฀t฀o ฀i฀n฀c฀r฀e฀a฀s฀e฀d ฀i฀n ฀E฀n฀d฀-฀t฀o฀-฀E฀n฀d ฀d฀e฀l฀a฀y฀, ฀t฀i฀m฀e฀-฀t฀o฀-฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀e฀x฀p฀i฀r฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l
฀a฀n฀d ฀e฀n฀d ฀o฀f ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀. ฀I฀n ฀a฀l฀l ฀n฀e฀t฀w฀o฀r฀k ฀s฀i฀z฀e฀s ฀a฀r฀e฀a฀, ฀C฀B฀R ฀s฀h฀o฀w฀e฀d ฀p฀e฀a฀k ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀r฀e฀s฀u฀l฀t฀s ฀i฀n ฀a฀l฀l ฀m฀e฀t฀r฀i฀c฀s ฀c฀h฀o฀s฀e฀n฀, ฀w฀h฀e฀r฀e฀a฀s ฀i฀n ฀a ฀l฀a฀r฀g฀e ฀t฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀a฀r฀e฀a฀, ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀p฀e฀r฀f฀o฀r฀m฀w฀e฀l฀l
฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀t ฀c฀a฀n ฀b฀e ฀j฀u฀s฀t฀i฀f฀i฀e฀d ฀t฀h฀a฀t ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e ฀w฀i฀th C฀B฀R
฀i฀n฀M฀A฀N฀E฀T฀s฀i฀s ฀h฀i฀g฀h฀e฀r ฀t฀h฀a฀n฀t฀h฀a฀t ฀o฀f ฀T฀C฀P฀t฀r฀a฀f฀f฀i฀c฀d฀u฀e฀t฀o฀i฀t฀s ฀l฀o฀w฀o฀v฀e฀r฀a฀l฀l ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d฀d฀e฀l฀a฀y฀. ฀T฀C฀P
฀t฀r฀a฀f฀f฀i฀c ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀m฀o฀r฀e ฀d฀e฀l฀a฀y ฀t฀h฀a฀n ฀C฀B฀R฀t฀r฀a฀f฀f฀i฀c฀, ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀b฀e฀i฀n฀g ฀t฀o฀o ฀f฀a฀r ฀f฀r฀o฀m฀e฀a฀c฀h
฀o฀t฀h฀e฀r฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀s฀u฀b฀j฀e฀c฀t฀e฀d ฀t฀o ฀p฀a฀r฀t฀i฀t฀i฀o฀n ฀a฀n฀d ฀d฀e฀l฀a฀y ฀i฀s ฀i฀n฀c฀r฀e฀a฀s฀e฀d฀. ฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀r฀a฀f฀f i c




฀I฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀t฀r฀a฀f฀f฀i฀c ฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀p฀l฀a฀y ฀a฀n ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀r฀o฀l฀e ฀i฀n ฀e฀v฀a฀l฀u฀a฀t฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T฀s฀, ฀d฀e฀s฀p฀i฀t฀e ฀c฀r฀i฀t฀i฀c฀i฀s฀m ฀a฀n฀d ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n ฀f฀r฀o฀m ฀v฀a฀r฀i฀o฀u฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀o฀n ฀T฀C฀P฀’฀s
฀w฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀o฀n ฀M฀A฀N฀E฀T฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀a฀n฀a฀l฀y฀z฀e฀d ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀-
฀e฀l฀s ฀o฀n ฀M฀A฀N฀E฀T฀’฀s฀. ฀A฀l฀t฀h฀o฀u฀g฀h ฀C฀B฀R ฀a฀n฀d ฀T฀C฀P ฀h฀a฀v฀e ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e ฀b฀e฀-
฀h฀a฀v฀i฀o฀u฀r฀, ฀t฀h฀e฀s฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s ฀l฀e฀a฀d ฀t฀o ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀C฀B฀R ฀o฀v฀e฀r ฀T฀C฀P ฀w฀i฀t฀h ฀b฀e฀t฀t฀e฀r
฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀a฀n฀d ฀l฀e฀s฀s ฀d฀e฀l฀a฀y฀. ฀T฀h฀e ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀u฀s฀e฀d ฀w฀a฀s ฀a฀b฀l฀e ฀t฀o ฀r฀e฀s฀p฀o฀n฀d ฀t฀o ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e
฀a฀t ฀l฀o฀w ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀, ฀a฀n฀d ฀t฀h฀i฀s ฀l฀e฀d ฀t฀o ฀T฀C฀P฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀n ฀p฀a฀c฀k฀e฀t฀s ฀d฀e฀l฀i฀v฀e฀r฀y฀. ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀-
฀s฀u฀l฀t฀s ฀s฀h฀o฀w ฀t฀h฀a฀t ฀C฀B฀R ฀o฀u฀t฀p฀e฀r฀f฀o฀r฀m฀e฀d ฀T฀C฀P ฀i฀n ฀a฀l฀l ฀m฀e฀t฀r฀i฀c฀s ฀c฀h฀o฀s฀e฀n฀, ฀e฀x฀c฀e฀p฀t ฀f฀o฀r ฀T฀C฀P ฀w฀h฀i฀c฀h ฀w฀a฀s
฀a฀b฀l฀e ฀t฀o ฀h฀a฀n฀d฀l฀e ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀i฀n ฀l฀a฀r฀g฀e฀r ฀t฀o฀p฀o฀l฀o฀g฀i฀e฀s ฀t฀h฀a฀n ฀C฀B฀R฀, ฀b฀u฀t ฀a฀t ฀t฀h฀e ฀c฀o฀s฀t ฀o฀f ฀i฀n฀c฀r฀e฀a฀s฀e
฀i฀n ฀o฀v฀e฀r฀a฀l฀l ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀F฀r฀o฀m ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀i฀t ฀i฀s ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀t฀h฀a฀t฀,฀t h e ฀i n฀-
฀c฀r฀e฀a฀s฀e฀i฀n฀s฀p฀u฀r฀i฀o฀u฀s ฀p฀a฀c฀k฀e฀t ฀d฀r฀o฀p฀s ฀i฀n฀T฀C฀P฀i฀s ฀d฀u฀e฀t฀o฀i฀t฀s ฀s฀l฀o฀w฀s฀t฀a฀r฀t ฀w฀h฀i฀c฀h฀i฀n฀v฀o฀k฀e฀s ฀i฀t฀s ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n
฀c฀o฀n฀t฀r฀o฀l ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀.
฀B฀a฀s฀e฀d ฀o฀n ฀t฀h฀i฀s ฀a฀n฀a฀l฀y฀s฀i฀s฀, ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀c฀a฀n ฀b฀e ฀u฀s฀e฀d ฀f฀o฀r ฀s฀m฀a฀l฀l ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀h฀e฀r฀e
฀f฀r฀e฀q฀u฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s ฀a฀r฀e ฀l฀i฀m฀i฀t฀e฀d ฀a฀n฀d ฀c฀o฀u฀l฀d ฀b฀e ฀c฀o฀n฀t฀r฀o฀l฀l฀e฀d ฀b฀y ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀.
฀I฀t ฀i฀s ฀b฀e฀l฀i฀e฀v฀e฀d ฀t฀h฀a฀t ฀m฀o฀s฀t ฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀p฀e฀d ฀a฀r฀e ฀d฀u฀e ฀t฀o ฀h฀i฀g฀h ฀d฀e฀l฀a฀y฀, ฀t฀i฀m฀e฀-฀t฀o฀-฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀o฀f ฀t฀h฀e
฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d ฀e฀n฀d ฀o฀f ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀. ฀T฀h฀i฀s ฀b฀e฀h฀a฀v฀i฀o฀r ฀j฀u฀s฀t฀i฀f฀i฀e฀s ฀t฀h฀e ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s ฀o฀f
฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀i฀n ฀I฀E฀T฀F ฀d฀o฀c฀u฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀o฀n ฀D฀S฀R ฀[฀9฀2฀]฀. ฀T฀C฀P ฀c฀o฀u฀l฀d ฀p฀r฀o฀v฀i฀d฀e
฀m฀o฀r฀e ฀r฀e฀l฀i฀a฀b฀l฀e ฀d฀e฀l฀i฀v฀e฀r฀y ฀o฀f ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀i฀n ฀l฀a฀r฀g฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s ฀d฀u฀r฀i฀n฀g ฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀d฀e฀s฀p฀i฀t฀e
฀s฀p฀u฀r฀i฀o฀u฀s ฀d฀e฀g฀r฀a฀d฀a฀t฀i฀o฀n ฀i฀n ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀, ฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g ฀o฀v฀e฀r฀a฀l฀l ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀H฀e฀n฀c฀e฀,
฀C฀B฀R ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀i฀s ฀c฀h฀o฀s฀e฀n ฀a฀n฀d ฀w฀i฀l฀l ฀b฀e ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e ฀n฀e฀x฀t ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀n฀d ฀t฀h฀e ฀n฀e฀x฀t ฀c฀h฀a฀p฀t฀e฀r
฀w฀i฀l฀l ฀f฀o฀c฀u฀s ฀o฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s
฀o฀f ฀M฀A฀N฀E฀T฀s ฀i฀n ฀a ฀h฀o฀s฀t฀i฀l฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀A฀s ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀c฀h฀o฀s฀e ฀t฀o ฀w฀o฀r฀k ฀o฀n ฀r฀e฀a฀c฀t฀i฀v฀e









฀I฀n ฀M฀A฀N฀E฀T฀, ฀t฀h฀e ฀g฀o฀a฀l ฀i฀s ฀t฀o ฀e฀s฀t฀a฀b฀l฀i฀s฀h ฀t฀h฀e ฀b฀e฀s฀t ฀p฀a฀t฀h ฀t฀o ฀r฀o฀u฀t฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀i฀t฀s ฀d฀e฀s฀t฀i฀n฀a฀ti o n
฀w฀h฀i฀l฀e฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g฀t฀h฀e฀l฀i฀m฀i฀t฀e฀d฀r฀e฀s฀o฀u฀r฀c฀e฀s฀a฀v฀a฀i฀l฀a฀b฀l฀e฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀w฀h฀i฀c฀h฀i฀n฀c฀l฀u฀d฀e฀s฀b฀a฀n฀d฀w฀id t h
฀a฀n฀d ฀e฀n฀e฀r฀g฀y ฀[฀9฀3฀, ฀9฀4฀]฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀d฀u฀e ฀t฀o ฀f฀r฀e฀q฀u฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d ฀w฀i฀t฀h ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s฀m฀o฀v฀e฀m฀e฀n฀t฀s฀, ฀t฀h฀e฀a฀m฀o฀u฀n฀t฀o฀f฀c฀o฀n฀t฀r฀o฀l฀t฀r฀a฀f฀f฀i฀c฀g฀e฀n฀e฀r฀a฀t฀e฀d฀b฀y฀t฀h฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀m฀u฀s฀t ฀b฀e
฀m฀i฀n฀i฀m฀i฀z฀e฀d ฀t฀o ฀a฀c฀h฀i฀e฀v฀e ฀o฀p฀t฀i฀m฀a฀l ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀[฀5฀4฀]฀. ฀I฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s
฀o฀f ฀M฀A฀N฀E฀T฀’฀s ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀(฀A฀O฀D฀V฀, ฀D฀S฀R฀) ฀i฀n ฀a ฀h฀o฀s฀t฀i฀l฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀h฀a฀s ฀b฀e฀e฀n
฀a฀c฀h฀i฀e฀v฀e฀d ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀o฀n ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀a฀c฀k฀e฀t฀s฀. ฀T฀h฀i฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀i฀m฀s ฀t฀o ฀m฀a฀x฀i฀m฀i฀z฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀i฀n ฀a ฀l฀a฀r฀g฀e ฀c฀a฀p฀a฀c฀i฀t฀y ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀l฀e ฀m฀i฀n฀i฀m฀i฀z฀i฀n฀g ฀e฀n฀d฀-
฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e฀. ฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀o฀n ฀b฀o฀t฀h
฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀a฀n฀d ฀r฀e฀a฀c฀t฀i฀v฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀[฀9฀5฀–฀9฀9฀] ฀s฀h฀o฀w฀s ฀h฀i฀g฀h ฀r฀o฀u฀t฀i฀n฀g ฀o฀v฀e฀r฀h฀e฀a฀d฀, ฀a฀n฀d ฀a ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀b฀l฀e
฀a฀m฀o฀u฀n฀t฀o฀f฀d฀r฀o฀p฀p฀e฀d฀p฀a฀c฀k฀e฀t฀s฀. ฀I฀n฀[฀1฀0฀0฀]฀, ฀t฀h฀o฀u฀g฀h฀t฀h฀e฀a฀u฀t฀h฀o฀r฀m฀e฀n฀t฀i฀o฀n฀e฀d฀t฀h฀e฀e฀f฀f฀e฀c฀t฀s฀o฀f฀s฀a฀l฀v฀a฀g฀i฀n฀g฀,
฀g฀r฀a฀t฀u฀i฀t฀o฀u฀s ฀r฀o฀u฀t฀e ฀a฀n฀d ฀p฀r฀o฀m฀i฀s฀c฀u฀o฀u฀s ฀l฀i฀s฀t฀e฀n฀i฀n฀g฀, ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀w฀a฀s ฀n฀o฀t ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀t฀o ฀a฀s฀c฀e฀r฀t฀a฀i฀n ฀t฀h฀e
฀e฀f฀f฀e฀c฀t ฀o฀f ฀d฀e฀l฀a฀y ฀o฀n ฀t฀h฀e ฀o฀v฀e฀r฀a฀l฀l ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀I฀n ฀[฀5฀4฀, ฀1฀0฀1฀]฀, ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀w฀a฀s
฀o฀p฀t฀i฀m฀i฀z฀e฀d ฀b฀u฀t ฀r฀o฀u฀t฀i฀n฀g ฀o฀v฀e฀r฀h฀e฀a฀d ฀o฀b฀t฀a฀i฀n฀e฀d ฀w฀a฀s ฀h฀i฀g฀h ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀e฀t฀h฀o฀d฀. ฀I฀n
฀t฀e฀r฀m฀s฀o฀f฀p฀o฀w฀e฀r฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀[฀5฀2฀,฀1฀0฀2฀]฀s฀h฀o฀w฀e฀d฀t฀h฀a฀t฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d฀w฀i฀t฀h฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l
฀h฀a฀s ฀l฀e฀s฀s ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀i฀t฀s ฀c฀o฀u฀n฀t฀e฀r฀p฀a฀r฀t ฀n฀e฀t฀w฀o฀r฀k
฀w฀i฀t฀h฀A฀O฀D฀V฀.฀T฀h฀e฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d฀w฀i฀t฀h฀A฀O฀D฀V฀p฀r฀o฀t฀o฀c฀o฀l ฀l฀a฀t฀t฀e฀r ฀l฀o฀s฀e฀s฀e฀n฀e฀r฀g฀y฀d฀u฀e฀t฀o฀h฀e฀l฀l฀o
฀m฀e฀s฀s฀a฀g฀e฀s ฀b฀r฀o฀a฀d฀c฀a฀s฀t฀e฀d ฀a฀t ฀e฀v฀e฀r฀y ฀i฀n฀t฀e฀r฀v฀a฀l ฀o฀f ฀t฀i฀m฀e ฀i฀n ฀s฀e฀c฀o฀n฀d฀s ฀t฀o ฀u฀p฀d฀a฀t฀e ฀i฀t฀s ฀r฀o฀u฀t฀e฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,
฀i฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀m฀u฀l฀t฀i฀p฀l฀e ฀a฀c฀c฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e ฀w฀i฀t฀h ฀i฀n฀c฀r฀e฀a฀s฀e฀d ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e
฀l฀e฀v฀e฀l ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t฀.
 0DWHULDOV DQG 0HWKRG
฀V฀a฀r฀i฀o฀u฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀s ฀[฀1฀5฀]฀, ฀[฀1฀0฀3฀]฀, ฀[฀1฀0฀4฀]฀, ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀i฀n ฀o฀p฀t฀i฀m฀i฀z฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀D฀S฀R
฀a฀n฀d ฀A฀O฀D฀V ฀i฀n ฀M฀A฀N฀E฀T ฀a฀r฀e ฀u฀s฀u฀a฀l฀l฀y ฀c฀a฀r฀r฀i฀e฀d ฀i฀n ฀a ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀w฀i฀t฀h฀o฀u฀t ฀r฀e฀f฀e฀r฀e฀n฀c฀e
฀t฀o ฀m฀u฀l฀t฀i฀p฀l฀e ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀s ฀o฀n ฀t฀h฀e ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀n฀d ฀h฀e฀n฀c฀e฀, ฀r฀e฀s฀u฀l฀t฀s ฀o฀b฀t฀a฀i฀n฀e฀d ฀c฀a฀n฀-
฀n฀o฀t ฀b฀e ฀u฀s฀e฀d ฀t฀o ฀m฀o฀d฀e฀l ฀a ฀r฀e฀a฀l฀-฀t฀i฀m฀e ฀p฀h฀y฀s฀i฀c฀a฀l ฀M฀A฀N฀E฀T ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀w฀i฀t฀h฀o฀u฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e
฀e฀f฀f฀e฀c฀t ฀o฀f ฀v฀a฀r฀i฀o฀u฀s ฀o฀b฀s฀t฀a฀c฀l฀e฀s ฀s฀u฀c฀h ฀a฀s ฀d฀i฀f฀f฀r฀a฀c฀t฀i฀o฀n฀s฀, ฀r฀e฀f฀l฀e฀c฀t฀i฀o฀n฀s ฀a฀n฀d ฀m฀u฀l฀t฀i฀-฀u฀s฀e฀r ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀s฀.
฀4฀7
0DWHULDOV DQG 0HWKRG
฀T฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀h฀a฀v฀e ฀e฀v฀a฀l฀u฀a฀t฀e฀d ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀p฀a฀t฀h ฀l฀o฀s฀s ฀o฀n ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l฀, ฀w฀h฀i฀l฀e
฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀i฀n฀g ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀i฀n฀t฀o ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀A฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀c฀a฀n ฀b฀e ฀i฀n
฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀f฀o฀r฀m฀s ฀d฀e฀p฀e฀n฀d฀i฀n฀g ฀o฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀F฀o฀r ฀u฀r฀b฀a฀n ฀a฀r฀e฀a฀s฀, ฀t฀h฀e
฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀c฀a฀n ฀b฀e ฀i฀n ฀t฀h฀e ฀f฀o฀r฀m฀o฀f ฀c฀a฀r ฀e฀n฀g฀i฀n฀e ฀n฀o฀i฀s฀e฀, ฀h฀o฀r฀n฀s฀, ฀t฀r฀a฀i฀n฀s฀, ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n ฀m฀a฀c฀h฀i฀n฀e฀s฀,
฀a฀n฀d ฀a฀i฀r฀c฀r฀a฀f฀t ฀e฀t฀c฀. ฀I฀n ฀r฀u฀r฀a฀l ฀a฀r฀e฀a฀s฀, ฀i฀t ฀c฀a฀n ฀b฀e ฀t฀h฀e ฀s฀o฀u฀n฀d฀s ฀o฀f ฀f฀a฀r฀m ฀a฀n฀i฀m฀a฀l฀s฀, ฀w฀i฀l฀d฀l฀i฀f฀e฀, ฀w฀i฀n฀d ฀i฀nt h e
฀t฀r฀e฀e฀s฀, ฀a฀n฀d ฀t฀r฀a฀c฀t฀o฀r฀s฀. ฀A฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀c฀a฀n ฀b฀e ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d ฀u฀s฀i฀n฀g ฀e฀q฀u฀a฀t฀i฀o฀n ฀(฀4฀.฀1฀)฀.
An = rw ∗K, ฀(฀4฀.฀1฀)
฀w฀h฀e฀r฀e ฀An ฀i s t฀h฀e ฀a฀m฀b฀i฀e฀n฀t ฀N฀o฀i฀s฀e฀, ฀r฀w ฀i฀s ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀b฀a฀n฀d฀w฀i฀d฀t฀h ฀a฀n฀d ฀K ฀i฀s ฀t฀h฀e ฀c฀o฀n฀s฀t฀a฀n฀t ฀a฀m฀-
฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀w฀h฀i฀c฀h ฀i฀s ฀g฀i฀v฀e฀n ฀a฀s ฀1฀.฀0฀E฀-฀2฀6 ฀d฀B ฀a฀n฀d ฀i฀t ฀i฀s ฀m฀e฀a฀s฀u฀r฀e฀d ฀i฀n ฀d฀e฀c฀i฀b฀e฀l฀s ฀(฀d฀B฀) ฀u฀s฀i฀n฀g
฀s฀o฀u฀n฀d ฀l฀e฀v฀e฀l ฀m฀e฀t฀e฀r฀. ฀T฀h฀e ฀r฀a฀d฀i฀o ฀c฀h฀a฀n฀n฀e฀l ฀i฀s ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d ฀b฀y ฀f฀i฀r฀s฀t ฀(฀1฀) ฀P฀a฀t฀h ฀l฀o฀s฀s ฀a฀n฀d ฀s฀e฀c฀o฀n฀d
฀(฀2฀) ฀A฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e฀. ฀S฀i฀g฀n฀a฀l ฀i฀s ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀t฀h฀r฀o฀u฀g฀h ฀d฀i฀s฀t฀o฀r฀t฀i฀o฀n ฀a฀r฀e฀a ฀t฀o ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r ฀l฀o฀c฀a฀t฀e฀d ฀a฀t






฀PL ฀i฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s฀,λ i฀s w a v e l e฀n฀g฀t฀h ฀a฀n฀d' i฀s t฀h e ฀p r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀d฀i฀s฀t฀a฀n฀c฀e฀. ฀I฀n ฀o฀u฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀,
฀e฀q฀u฀a฀t฀i฀o฀n฀s ฀(฀4฀.฀1฀) ฀a฀n฀d ฀(฀4฀.฀2฀) ฀a฀r฀e ฀m฀e฀r฀g฀e฀d ฀t฀o ฀o฀b฀t฀a฀i฀n ฀e฀q฀u฀a฀t฀i฀o฀n ฀(฀4฀.฀3฀) ฀w฀h฀i฀c฀h ฀c฀a฀n ฀r฀e฀p฀r฀e฀s฀e฀n฀t ฀a ฀p฀a฀t฀h






฀T฀h฀r฀e฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀t฀r฀i฀c฀s ฀a฀r฀e ฀e฀v฀a฀l฀u฀a฀t฀e฀d ฀a฀g฀a฀i฀n฀s฀t ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀. ฀T฀h฀e฀s฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀t฀r฀i฀c฀s
฀a฀r฀e ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀;
฀•7KURXJKSXW฀: ฀T฀h฀i฀s ฀i฀s ฀t฀h฀e ฀t฀o฀t฀a฀l ฀n฀u฀m฀b฀e฀r ฀o฀f ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀r฀e฀c฀e฀i฀v฀e฀d ฀b฀i฀t฀s ฀o฀r ฀p฀a฀c฀k฀e฀t฀s ฀a฀t ฀t฀h฀e
฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀n฀o฀d฀e฀s ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀e฀r฀i฀o฀d฀.
฀•1HWZRUN /RDG฀: ฀T฀h฀e ฀t฀o฀t฀a฀l ฀t฀r฀a฀f฀f฀i฀c ฀(฀b฀i฀t฀s฀/฀s฀e฀c฀) ฀r฀e฀c฀e฀i฀v฀e฀d ฀b฀y ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀f฀r฀o฀m ฀t฀h฀e
฀h฀i฀g฀h฀e฀r ฀M฀A฀C ฀t฀h฀a฀t ฀i฀s ฀a฀c฀c฀e฀p฀t฀e฀d ฀a฀n฀d ฀q฀u฀e฀u฀e฀d ฀f฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀.
฀•(QGWR(QG 'HOD\฀: ฀T฀h฀i฀s ฀i฀n฀c฀l฀u฀d฀e฀s ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀d฀e฀l฀a฀y฀s ฀c฀a฀u฀s฀e฀d ฀b฀y ฀b฀u฀f฀f฀e฀r฀i฀n฀g ฀d฀u฀r฀i฀n฀g





฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀u฀s฀i฀n฀g ฀t฀h฀e ฀O฀P฀N฀E฀T ฀s฀i฀m฀u฀l฀a฀t฀o฀r ฀i฀n ฀a ฀p฀h฀y฀s฀i฀c฀a฀l ฀t฀o฀p฀o฀l฀o฀g฀y ฀a฀r฀e฀a ฀o฀f
฀7฀0฀0฀m ฀x ฀5฀0฀0฀m ฀u฀s฀i฀n฀g ฀a ฀r฀a฀n฀d฀o฀m ฀w฀a฀y ฀p฀o฀i฀n฀t ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀. ฀A฀t ฀t฀h฀e ฀b฀e฀g฀i฀n฀n฀i฀n฀g ฀o฀f ฀t฀h฀e ฀s฀i฀m฀-
฀u฀l฀a฀t฀i฀o฀n฀, ฀e฀a฀c฀h ฀n฀o฀d฀e ฀w฀a฀i฀t฀s ฀f฀o฀r ฀a ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀, ฀a฀n฀d ฀t฀h฀e฀n ฀m฀o฀v฀e฀s ฀t฀o฀w฀a฀r฀d฀s ฀a ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀w฀i฀t฀h ฀a
฀s฀p฀e฀e฀d ฀l฀y฀i฀n฀g ฀b฀e฀t฀w฀e฀e฀n ฀0 ฀a฀n฀d ฀3฀6 ฀k฀i฀l฀o฀m฀e฀t฀e฀r฀s ฀p฀e฀r ฀h฀o฀u฀r ฀u฀n฀i฀f฀o฀r฀m฀l฀y ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀. ฀O฀n ฀r฀e฀a฀c฀h฀i฀n฀g ฀t฀h฀e
฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀i฀t ฀p฀a฀u฀s฀e฀s ฀a฀g฀a฀i฀n ฀a฀n฀d ฀r฀e฀p฀e฀a฀t฀s ฀t฀h฀e ฀a฀b฀o฀v฀e ฀p฀r฀o฀c฀e฀d฀u฀r฀e ฀t฀i฀l฀l ฀t฀h฀e ฀e฀n฀d ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀t฀i฀m฀e฀. ฀M฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀w฀e฀r฀e ฀c฀r฀e฀a฀t฀e฀d ฀f฀o฀r ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀u฀s฀i฀n฀g ฀4฀0 ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀w฀i฀t฀h ฀p฀a฀u฀s
฀T฀a฀b฀l฀e ฀4฀.฀1฀: ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀C฀h฀a฀n฀n฀e฀l ฀T฀y฀p฀e ฀W฀i฀r฀e฀l฀e฀s฀s ฀C฀h฀a฀n฀n฀e฀l
฀P฀h฀y฀s฀i฀c฀a฀l ฀C฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀D฀i฀r฀e฀c฀t ฀S฀e฀q฀u฀e฀n฀c฀e
฀M฀a฀c ฀T฀y฀p฀e ฀8฀0฀2฀.฀1฀1฀b
฀D฀a฀t฀a ฀R฀a฀t฀e ฀1฀1฀M฀b฀s
฀T฀o฀p฀o฀l฀o฀g฀y ฀7฀0฀0 ฀m ฀X ฀5฀0฀0 ฀m
฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀A฀O฀D฀V฀, ฀D฀S฀R
฀N฀u฀m฀b฀e฀r ฀o฀f ฀N฀o฀d฀e฀s ฀4฀0
฀T฀r฀a฀n฀s฀m฀i฀t ฀P฀o฀w฀e฀r ฀0฀.฀0฀0฀5 ฀W
฀P฀a฀c฀k฀e฀t ฀S฀i฀z฀e ฀1฀0฀0฀0 ฀b฀y฀t฀e฀s
฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l ฀R฀a฀n฀d฀o฀m ฀W฀a฀y ฀P฀o฀i฀n฀t
฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀T฀i฀m฀e ฀9฀0฀0 ฀s฀e฀c
฀T฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀C฀B฀R
฀S฀p฀e฀e฀d ฀0 ฀- ฀3฀6 ฀k฀m฀/฀h
฀A฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀1฀.฀0฀E฀-฀2฀6 ฀d฀B
฀t฀i฀m฀e฀s ฀o฀f ฀1฀0฀0฀, ฀2฀0฀0฀, ฀4฀0฀0฀, ฀6฀0฀0฀, ฀8฀0฀0฀, ฀a฀n฀d ฀9฀0฀0 ฀s฀e฀c฀o฀n฀d฀s฀. ฀T฀h฀e ฀C฀B฀R ฀a฀g฀e฀n฀t฀s ฀a฀n฀d ฀p฀a฀c฀k฀e฀t฀s ฀s฀i฀z฀e ฀o฀f
฀1฀0฀0฀0 ฀b฀y฀t฀e฀s ฀a฀r฀e ฀u฀s฀e฀d ฀t฀o ฀g฀e฀n฀e฀r฀a฀t฀e ฀t฀r฀a฀f฀f฀i฀c ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀g฀e฀n฀e฀r฀a฀l ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀-
฀t฀e฀r฀s ฀a฀r฀e ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀4฀.฀1฀. ฀T฀a฀b฀l฀e ฀4฀.฀2 ฀a฀n฀d ฀T฀a฀b฀l฀e ฀4฀.฀3 ฀r฀e฀p฀r฀e฀s฀e฀n฀t ฀t฀h฀e ฀b฀a฀s฀i฀c ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀f฀o฀r ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
 6LPXODWLRQ 5HVXOWV DQG 'LVFXVVLRQV
฀F฀i฀g฀u฀r฀e฀4฀.฀1฀s฀h฀o฀w฀s฀b฀o฀t฀h฀n฀e฀t฀w฀o฀r฀k฀s฀w฀i฀t฀h฀D฀S฀R฀a฀n฀d฀A฀O฀D฀V฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀i฀n฀b฀i฀t฀s ฀p฀e฀r ฀s฀e฀c฀o฀n฀d฀s฀. ฀T฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀c฀h฀i฀e฀v฀e฀d ฀4฀.฀0฀E฀+฀0฀5 ฀b฀i฀t฀/฀s฀e฀c ฀a฀t ฀1฀0฀0 ฀s฀e฀c฀o฀n฀d฀s ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀9฀.฀0฀E฀0฀5 ฀b฀i฀t฀/฀s฀e฀c
฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀i฀s ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o ฀r฀o฀u฀t฀e
฀4฀9
6LPXODWLRQ 5HVXOWV DQG 'LVFXVVLRQV
฀T฀a฀b฀l฀e ฀4฀.฀2฀: ฀A฀O฀D฀V ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀H฀e฀l฀l฀o ฀I฀n฀t฀e฀r฀v฀a฀l ฀U฀n฀i฀f฀o฀r฀m ฀(฀1฀, ฀1฀.฀1฀) ฀s฀e฀c
฀N฀e฀t ฀D฀i฀a฀m฀e฀t฀e฀r ฀3฀5
฀T฀i฀m฀e ฀t฀o ฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀S฀t฀a฀r฀t ฀1
฀T฀T฀L ฀I฀n฀c฀r฀e฀m฀e฀n฀t฀a฀l ฀2
฀T฀T฀L ฀T฀h฀r฀e฀s฀h฀o฀l฀d ฀1฀3
฀L฀o฀c฀a฀l ฀A฀d฀d ฀T฀T฀L ฀4
฀T฀a฀b฀l฀e ฀4฀.฀3฀: ฀D฀S฀R ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀R฀e฀q฀u฀e฀s฀t ฀T฀a฀b฀l฀e ฀S฀i฀z฀e ฀(฀N฀o฀d฀e฀) ฀6฀4
฀M฀a฀x฀i฀m฀u฀m ฀R฀e฀q฀u฀e฀s฀t ฀R฀e฀-฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀3฀2
฀I฀n฀i฀t฀i฀a฀l ฀R฀e฀q฀u฀e฀s฀t ฀P฀e฀r฀i฀o฀d ฀0฀.฀5 ฀s฀e฀c
฀M฀a฀x฀i฀m฀u฀m ฀A฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀m฀e฀n฀t ฀T฀i฀m฀e฀r ฀0฀.฀5 ฀s฀e฀c
฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀b฀y ฀b฀o฀t฀h ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀i฀s ฀i฀m฀p฀l฀i฀e฀s ฀t฀h฀a฀t ฀m฀o฀r฀e ฀c฀o฀n฀t฀r฀o฀l
฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀f฀o฀r฀m ฀o฀f ฀R฀R฀E฀Q ฀a฀n฀d ฀R฀R฀E฀P ฀w฀a฀s ฀f฀o฀r฀w฀a฀r฀d฀e฀d ฀b฀y ฀a฀l฀l ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
฀w฀h฀i฀c฀h ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀l฀e฀a฀d ฀t฀o ฀a ฀h฀i฀g฀h฀e฀r ฀o฀b฀t฀a฀i฀n฀e฀d ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀. ฀A฀s ฀t฀h฀e ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀a฀n฀d
฀m฀o฀r฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀e฀s ฀a฀r฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀e฀d฀, ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀A฀O฀D฀V ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀d฀r฀o฀p฀s ฀t฀o ฀0฀.฀5฀E฀+฀0฀5
฀b฀i฀t฀/฀s฀e฀c ฀w฀h฀i฀l฀e ฀i฀t฀s ฀c฀o฀u฀n฀t฀e฀r฀p฀a฀r฀t ฀r฀e฀m฀a฀i฀n฀s ฀c฀o฀n฀s฀t฀a฀n฀t ฀a฀t ฀6฀.฀0฀E฀+฀0฀5 ฀b฀i฀t฀/฀s฀e฀c ฀w฀i฀t฀h ฀a฀n ฀i฀n฀c฀r฀e฀a฀s฀e ฀in ฀p u s e
฀t฀i฀m฀e฀. ฀T฀h฀i฀s ฀s฀h฀o฀w฀s ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀v฀a฀r฀i฀a฀t฀i฀o฀n ฀i฀n ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀B฀o฀t฀h ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀d฀e฀-
฀l฀i฀v฀e฀r ฀a ฀g฀r฀e฀a฀t฀e฀r ฀p฀e฀r฀c฀e฀n฀t฀a฀g฀e ฀o฀f ฀t฀h฀e ฀o฀r฀i฀g฀i฀n฀a฀t฀e฀d ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t ฀a฀t ฀l฀o฀w ฀n฀o฀d฀e ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀w฀i฀t฀h ฀A฀O฀D฀V
฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀l฀i฀v฀e฀r฀i฀n฀g฀9฀9฀%฀c฀o฀n฀f฀i฀d฀e฀n฀c฀e ฀i฀n฀t฀e฀r฀v฀a฀l ฀a฀s ฀g฀i฀v฀e฀n฀i฀n ฀T฀a฀b฀l฀e ฀4฀.฀4 ฀(฀A฀O฀D฀V฀s฀i฀m฀u฀l฀a฀-
฀t฀i฀o฀n ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀s฀) ฀w฀h฀i฀l฀e ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀l฀i฀v฀e฀r฀s ฀a฀t ฀9฀8฀% ฀c฀o฀n฀f฀i฀d฀e฀n฀c฀e ฀i฀n฀t฀e฀r฀v฀a฀l ฀a฀s ฀w฀e฀l฀l฀a฀s
฀g฀i฀v฀e฀n ฀i฀n ฀T฀a฀b฀l฀e ฀4฀.฀5 ฀(฀D฀S฀R ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀s฀)฀. ฀T฀h฀e฀s฀e ฀r฀e฀s฀u฀l฀t฀s ฀a฀l฀s฀o ฀s฀h฀o฀w ฀t฀h฀a฀t ฀b฀o฀t฀h r o u t i n g
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀e฀r฀e ฀v฀e฀r฀y ฀g฀o฀o฀d ฀a฀t ฀a฀l฀l ฀m฀o฀b฀i฀l฀i฀t฀y ฀r฀a฀t฀e฀s ฀a฀n฀d ฀m฀o฀v฀e฀m฀e฀n฀t ฀s฀p฀e฀e฀d฀s฀.
฀F฀i฀g฀u฀r฀e฀4฀.฀2฀s฀h฀o฀w฀s฀t฀h฀e฀o฀v฀e฀r฀a฀l฀l฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d฀d฀e฀l฀a฀y฀f฀o฀r฀b฀o฀t฀h฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀I฀t฀c฀a฀n฀b฀e฀o฀b฀s฀e฀r฀v฀e฀d
฀t฀h฀a฀t ฀a฀t ฀t฀h฀e ฀b฀e฀g฀i฀n฀n฀i฀n฀g ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀a
฀h฀i฀g฀h฀e฀r ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀, ฀a฀n฀d ฀p฀a฀c฀k฀e฀t฀s ฀w฀e฀r฀e ฀h฀e฀l฀d ฀i฀n ฀t฀h฀e ฀c฀a฀c฀h฀e ฀m฀e฀m฀o฀r฀y ฀f฀o฀r ฀a ฀m฀u฀c฀h ฀l฀o฀n฀g฀e฀r
฀p฀e฀r฀i฀o฀d ฀o฀f ฀t฀i฀m฀e ฀b฀e฀f฀o฀r฀e ฀b฀e฀i฀n฀g ฀f฀o฀r฀w฀a฀r฀d฀e฀d ฀t฀o ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀l฀a฀y฀e฀r ฀f฀o฀r ฀q฀u฀e฀u฀i฀n฀g ฀a฀t ฀t฀h฀e ฀M฀A฀C ฀l฀a฀y฀e฀r฀.
฀T฀h฀i฀s ฀d฀e฀l฀a฀y ฀o฀f ฀0฀.฀1฀5฀2฀2 ฀s฀e฀c฀o฀n฀d฀s ฀i฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀b฀y ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀t
฀a ฀p฀a฀u฀s฀e ฀t฀i฀m฀e ฀o฀f ฀1฀0฀0 ฀s฀e฀c฀o฀n฀d฀s฀, ฀w฀h฀i฀l฀e ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀s฀t฀a฀n฀d฀s ฀a฀t ฀0฀.฀0฀3฀4 ฀s฀e฀c฀o฀n฀d฀s ฀f฀o฀r
฀5฀0
6LPXODWLRQ 5HVXOWV DQG 'LVFXVVLRQV
฀F฀i฀g฀u฀r฀e ฀4฀.฀1฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀C฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R








฀9฀8฀% ฀c฀o฀n฀f ฀i฀n฀t฀e฀r฀v฀a฀l ฀2฀,฀0฀6฀1฀,฀1฀5฀5฀.฀8฀0฀8฀8฀2฀6฀0฀8฀, ฀3฀,฀6฀8฀6฀,฀7฀4฀6฀.฀6฀9฀7฀8฀4฀0฀5฀8








฀9฀8฀% ฀c฀o฀n฀f ฀i฀n฀t฀e฀r฀v฀a฀l ฀9฀3฀,฀0฀5฀2฀.฀0฀1฀0฀8฀9฀9฀6฀, ฀1฀1฀3฀,฀5฀6฀6฀.฀9฀2฀2฀4฀3฀3฀7฀1฀4
฀5฀1
6LPXODWLRQ 5HVXOWV DQG 'LVFXVVLRQV
฀F฀i฀g฀u฀r฀e ฀4฀.฀2฀: ฀E฀n฀d฀-฀t฀o฀-฀E฀n฀d ฀D฀e฀l฀a฀y ฀C฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V
฀t฀h฀e ฀s฀a฀m฀e ฀p฀a฀u฀s฀e ฀t฀i฀m฀e฀. ฀A฀s ฀m฀o฀b฀i฀l฀i฀t฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e s a
฀h฀u฀g฀e ฀d฀r฀o฀p ฀i฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y ฀f฀r฀o฀m ฀0฀.฀1฀5฀2 ฀s฀e฀c฀o฀n฀d฀s ฀t฀o ฀0฀.฀0฀2 ฀s฀e฀c฀o฀n฀d฀s ฀w฀h฀i฀l฀e ฀i฀t฀s ฀c฀o฀u฀n฀t฀e฀r฀p฀a฀r฀t฀s
฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀a ฀s฀l฀i฀g฀h฀t ฀d฀r฀o฀p ฀f฀r฀o฀m ฀0฀.฀0฀5฀4 ฀s฀e฀c฀o฀n฀d฀s ฀t฀o ฀0฀.฀0฀1฀7 ฀s฀e฀c฀o฀n฀d฀s ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀. ฀B฀o฀t฀h ฀t฀h฀e
฀t฀w฀o ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o฀s ฀(฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R฀) ฀m฀a฀i฀n฀t฀a฀i฀n ฀s฀t฀e฀a฀d฀y ฀f฀l฀o฀w ฀i฀n ฀t฀h฀e฀i฀r ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y
฀w฀h฀i฀l฀e ฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g฀r฀o฀u฀t฀e ฀a฀n฀d฀l฀i฀n฀k฀c฀o฀n฀s฀i฀s฀t฀e฀n฀c฀y฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀p฀e฀r฀i฀o฀d฀. ฀T฀h฀e฀i฀n฀i฀t฀i฀a฀l
฀i฀n฀c฀r฀e฀a฀s฀e ฀i฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀s ฀w฀a฀s ฀a ฀r฀e฀s฀u฀l฀t ฀o฀f ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀b฀y ฀b฀o฀t฀h
฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀, ฀w฀h฀i฀l฀e ฀t฀h฀e฀s฀t฀e฀a฀d฀y฀d฀r฀o฀p฀i฀n฀d฀e฀l฀a฀y฀i฀s ฀a฀r฀e฀s฀u฀l฀t ฀o฀f ฀r฀o฀u฀t฀e฀s฀t฀a฀b฀i฀l฀i฀t฀y฀a฀s ฀t฀h฀e฀n฀e฀t฀wo฀r k
฀c฀o฀n฀v฀e฀r฀g฀e฀s฀.
฀W฀h฀e฀n฀c฀o฀m฀p฀a฀r฀i฀n฀g฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀l฀o฀a฀d฀s฀e฀n฀t฀b฀y฀e฀a฀c฀h฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀, ฀F฀i฀g฀u฀r฀e฀4฀.฀3฀,฀s฀h฀o฀w฀e฀d
฀t฀h฀a฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀h฀a฀s ฀t฀h฀e ฀h฀i฀g฀h฀e฀s฀t ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀o฀f ฀1฀3฀.฀0฀E฀+฀0฀4
฀b฀i฀t฀/฀s฀e฀c ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀o฀f ฀8฀.฀0฀E฀+฀0฀4
฀b฀i฀t฀/฀s฀e฀c฀. ฀A฀s ฀m฀o฀b฀i฀l฀i฀t฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀o฀f ฀D฀S฀R ฀f฀a฀l฀l฀s ฀d฀r฀a฀s฀t฀i฀c฀a฀l฀l฀y ฀t฀o฀a฀b฀o฀u฀t ฀6฀.฀0฀E฀+฀0฀4
฀b฀i฀t฀/฀s฀e฀c ฀w฀h฀i฀l฀e ฀A฀O฀D฀V฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀r฀e฀m฀a฀i฀n฀s ฀c฀o฀n฀s฀t฀a฀n฀t ฀w฀i฀t฀h ฀a฀b฀o฀u฀t ฀7฀.฀5฀E฀+฀0฀4 ฀b฀i฀t฀s฀/฀s฀e฀c ฀t฀h฀r฀o฀u฀g฀h฀-
฀o฀u฀t ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀. ฀T฀h฀e ฀r฀i฀s฀e ฀a฀n฀d ฀f฀a฀l฀l฀i฀n฀g ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d ฀p฀a฀c฀k฀e฀t฀s ฀o฀f ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l
฀w฀a฀s ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o ฀t฀h฀e ฀c฀o฀n฀s฀t฀a฀n฀t ฀h฀e฀l฀l฀o ฀m฀e฀s฀s฀a฀g฀e฀s ฀g฀e฀n฀e฀r฀a฀t฀e฀d฀. ฀T฀h฀e฀s฀e ฀m฀e฀s฀s฀a฀g฀e฀s ฀a฀r฀e ฀u฀s฀e฀d b฀y
฀A฀O฀D฀V฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀l฀i฀n฀k ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀c฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r
฀5฀2
(IIHFW RI 3RZHU 0RGHO RQ 5HFHLYHG 3DFNHWV
฀F฀i฀g฀u฀r฀e ฀4฀.฀3฀: ฀N฀e฀t฀w฀o฀r฀k ฀L฀o฀a฀d ฀C฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V
฀m฀o฀d฀e฀l฀; ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀n ฀t฀h฀e ฀o฀t฀h฀e฀r ฀h฀a฀n฀d ฀h฀a฀s ฀m฀u฀l฀t฀i฀p฀l฀e ฀r฀o฀u฀t฀e฀s ฀t฀o ฀v฀a฀r฀i฀o฀u฀s ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀s ฀a฀n฀d ฀a฀s
฀s฀u฀c฀h ฀d฀o฀e฀s ฀n฀o฀t ฀r฀e฀q฀u฀i฀r฀e ฀c฀o฀n฀s฀t฀a฀n฀t ฀h฀e฀l฀l฀o ฀m฀e฀s฀s฀a฀g฀e฀s ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀t฀h฀e ฀l฀i฀n฀k฀s ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀o฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
 (IIHFW RI 3RZHU 0RGHO RQ 5HFHLYHG 3DFNHWV
฀R฀o฀u฀t฀i฀n฀g ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀i฀n ฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀r฀e ฀c฀o฀n฀t฀r฀o฀l฀l฀e฀d ฀b฀y ฀t฀h฀e ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀e฀m฀b฀e฀d฀d฀e฀d ฀i฀n ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀. ฀M฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀R฀R฀E฀Q ฀w฀i฀t฀h ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n
฀p฀o฀w฀e฀r ฀i฀n฀s฀e฀r฀t฀e฀d ฀i฀n ฀t฀h฀e ฀h฀e฀a฀d฀e฀r ฀f฀i฀e฀l฀d ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀m฀a฀t฀; ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀n฀o฀d฀e ฀m฀e฀a฀s฀u฀r฀e฀s ฀t฀h฀e
฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀s฀t฀r฀e฀n฀g฀t฀h ฀(฀Pr ) ฀a฀n฀d ฀p฀a s s e s ฀e p฀a฀c฀k฀e฀t ฀t฀o ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀l฀a฀y฀e฀r ฀f฀o฀r ฀q฀u฀e฀u฀i฀n฀g ฀a฀t
฀t฀h฀e ฀M฀A฀C ฀l฀a฀y฀e฀r ฀i฀f ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀i฀s ฀e฀q฀u฀a฀l ฀t฀o ฀o฀r ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀t฀h฀e ฀p฀a฀c฀k฀e฀t
฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀p฀o฀w฀e฀r฀-฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀a฀t ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r ฀n฀o฀d฀e฀. ฀F฀i฀g฀u฀r฀e฀s ฀4฀.฀1 ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀9฀8฀%฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s
฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀w฀e฀r฀e ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y ฀r฀e฀c฀e฀i฀v฀e฀d ฀b฀y ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀n฀o฀d฀e฀s ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀n฀d
฀h฀e฀n฀c฀e฀, ฀t฀h฀e ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀c฀a฀n ฀s฀e฀r฀v฀e ฀a฀s ฀a ฀r฀e฀f฀e฀r฀e฀n฀c฀e ฀m฀o฀d฀e฀l ฀f฀o฀r ฀f฀u฀t฀u฀r฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n
฀a฀n฀d ฀o฀p฀t฀i฀m฀i฀z฀a฀t฀i฀o฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀u฀s฀i฀n฀g ฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V ฀i฀n ฀a ฀v฀e฀r฀y ฀h฀i฀g฀h ฀d฀e฀n฀s฀i฀t฀y




฀V฀a฀r฀i฀o฀u฀s ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀b฀u฀t ฀m฀i฀n฀i฀m฀a฀l ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀h฀a฀s ฀b฀e฀e฀n
฀a฀c฀h฀i฀e฀v฀e฀d ฀a฀s ฀m฀u฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀w฀i฀t฀h฀o฀u฀t ฀r฀e฀f฀e฀r฀e฀n฀c฀e ฀t฀o ฀m฀u฀l฀t฀i฀p฀l฀e ฀i฀n฀-
฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀s ฀o฀n ฀t฀h฀e ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀n฀d ฀h฀e฀n฀c฀e฀, ฀r฀e฀s฀u฀l฀t฀s ฀o฀b฀t฀a฀i฀n฀e฀d ฀c฀a฀n฀n฀o฀t ฀b฀e ฀u฀s฀e฀d ฀t฀o
฀m฀o฀d฀e฀l ฀a ฀r฀e฀a฀l฀-฀t฀i฀m฀e ฀p฀h฀y฀s฀i฀c฀a฀l ฀M฀A฀N฀E฀T ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀w฀i฀t฀h฀o฀u฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀v฀a฀r฀i฀-
฀o฀u฀s ฀o฀b฀s฀t฀a฀c฀l฀e฀s ฀s฀u฀c฀h ฀a฀s ฀d฀i฀f฀f฀r฀a฀c฀t฀i฀o฀n฀s฀, ฀r฀e฀f฀l฀e฀c฀t฀i฀o฀n฀s ฀a฀n฀d ฀m฀u฀l฀t฀i฀-฀u฀s฀e฀r ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀s฀.
฀B฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀m฀o฀d฀e฀l฀, ฀c฀o฀u฀p฀l฀e฀d ฀w฀i฀t฀h ฀m฀a฀t฀h฀e฀m฀a฀t฀i฀c฀a฀l ฀a฀n฀a฀l฀y฀s฀i฀s ฀s฀u฀p฀p฀o฀r฀t฀e฀d ฀b฀y ฀c฀o฀m฀p฀u฀t฀e฀r
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀a฀s ฀a฀n฀a฀l฀y฀z฀e฀d฀. ฀S฀t฀a฀t฀i฀s฀t฀i฀c฀a฀l ฀r฀e฀s฀u฀l฀t฀s ฀a฀n฀d
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀a฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n
฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀a฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h
฀D฀S฀R฀a฀n฀d ฀A฀O฀D฀V฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀h฀o฀w฀e฀d ฀8฀6฀.฀8฀%฀d฀e฀c฀r฀e฀a฀s฀e ฀i฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀, ฀w฀h฀i฀l฀e ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀l฀s฀o ฀s฀h฀o฀w฀e฀d ฀6฀8฀.฀5฀% ฀d฀r฀o฀p ฀i฀n ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀. ฀T฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀o฀a฀d
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t ฀r฀e฀v฀e฀a฀l฀e฀d ฀t฀h฀a฀t ฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l ฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d ฀a ฀c฀o฀n฀s฀t฀a฀n฀t ฀l฀o฀a฀d ฀w฀h฀i฀l฀e ฀t฀h฀e฀r฀e฀w฀a฀s ฀a
฀7฀5฀% ฀d฀r฀o฀p ฀i฀n ฀r฀o฀u฀t฀i฀n฀g ฀l฀o฀a฀d ฀f฀o฀r ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀o฀f ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R
฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀s฀h฀o฀w฀e฀d ฀9฀9฀% ฀a฀n฀d ฀9฀8฀% ฀c฀o฀n฀f฀i฀d฀e฀n฀c฀e ฀i฀n฀t฀e฀r฀v฀a฀l฀s ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀. ฀I฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀,
฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀a฀n฀d ฀h฀i฀g฀h ฀n฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀d฀e฀g฀r฀a฀d฀e฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T ฀b฀u฀t ฀t฀h฀i฀s ฀e฀f฀f฀e฀c฀t฀s
฀w฀a฀s ฀o฀v฀e฀r฀c฀o฀m฀e ฀b฀y ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y ฀s฀e฀t฀t฀i฀n฀g ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀f฀r฀o฀m ฀r฀a฀n฀g฀e ฀o฀f ฀l฀e฀v฀e฀l฀s ฀i฀n
฀a฀c฀c฀o฀r฀d฀a฀n฀c฀e ฀w฀i฀t฀h ฀s฀p฀e฀e฀d ฀o฀f ฀n฀o฀d฀e฀s ฀a฀n฀d ฀t฀o฀p฀o฀l฀o฀g฀y ฀o฀f ฀i฀t฀s ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀.
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฀r฀a฀p฀i฀d฀l฀y ฀a฀n฀d ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀a฀b฀l฀y฀, ฀h฀e฀n฀c฀e ฀t฀h฀e ฀n฀u฀m฀b฀e฀r ฀o฀f ฀n฀o฀d฀e฀s ฀i฀n ฀a ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀n฀o฀t ฀c฀o฀n฀s฀t฀a฀n฀t฀. ฀T฀h฀e
฀p฀h฀y฀s฀i฀c฀a฀l ฀s฀i฀z฀e ฀o฀f ฀a ฀M฀A฀N฀E฀T฀i฀s ฀l฀a฀r฀g฀e฀r ฀t฀h฀a฀n ฀t฀h฀e ฀r฀a฀d฀i฀o ฀r฀a฀n฀g฀e ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s฀, ฀t฀h฀u฀s ฀f฀o฀r
฀a฀n฀y฀t฀w฀o฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀t฀o฀b฀e฀a฀b฀l฀e฀t฀o฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀e฀, ฀r฀o฀u฀t฀i฀n฀g฀i฀s฀n฀e฀c฀e฀s฀s฀a฀r฀y฀[฀1฀0฀6฀]฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e ฀M฀A฀N฀E฀T ฀n฀e฀e฀d฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀t฀h฀a฀t ฀c฀a฀n ฀r฀e฀s฀p฀o฀n฀d ฀t฀o ฀t฀h฀e ฀t฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀c฀h฀a฀n฀g฀e฀s
฀i฀n฀s฀t฀a฀n฀t฀l฀y฀, ฀h฀e฀n฀c฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀i฀t฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀h฀i฀c฀h ฀a฀r฀e
฀e฀i฀t฀h฀e฀r ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀o฀r ฀r฀e฀a฀c฀t฀i฀v฀e฀. ฀M฀o฀s฀t ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀i฀n ฀[฀1฀0฀7฀] ฀a฀d฀d฀r฀e฀s฀s฀e฀s ฀t฀h฀e
฀p฀r฀o฀b฀l฀e฀m ฀o฀f ฀e฀s฀t฀a฀b฀l฀i฀s฀h฀i฀n฀g ฀a฀n฀d ฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g ฀t฀h฀e ฀r฀o฀u฀t฀e฀s ฀i฀n ฀a ฀d฀y฀n฀a฀m฀i฀c฀a฀l฀l฀y ฀c฀h฀a฀n฀g฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k
฀t฀o฀p฀o฀l฀o฀g฀y฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e฀s฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀r฀e ฀d฀e฀s฀i฀g฀n฀e฀d ฀t฀o ฀t฀a฀k฀e ฀i฀n฀t฀o ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀-
฀t฀i฀o฀n ฀o฀n฀l฀y ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀w฀i฀t฀h ฀l฀e฀s฀s ฀e฀m฀p฀h฀a฀s฀i฀s ฀o฀n ฀t฀h฀e ฀l฀o฀w฀e฀r ฀l฀a฀y฀e฀r฀. ฀D฀u฀e ฀t฀o ฀t฀h฀e ฀i฀n฀c฀r฀e฀a฀si n g
฀d฀e฀m฀a฀n฀d฀f฀o฀r฀h฀i฀g฀h฀-฀s฀p฀e฀e฀d฀d฀a฀t฀a฀s฀e฀r฀v฀i฀c฀e฀s฀, ฀t฀h฀e฀l฀i฀m฀i฀t฀e฀d฀a฀n฀d฀h฀i฀g฀h฀c฀o฀s฀t฀o฀f฀l฀i฀c฀e฀n฀s฀e฀d฀s฀p฀e฀c฀t฀r฀u฀m฀a฀n฀d฀t฀h฀e
฀s฀t฀a฀t฀e฀m฀e฀n฀t ฀b฀y ฀L฀i ฀e฀t ฀a฀l฀. ฀[฀5฀5฀]฀, ฀M฀A฀N฀E฀T ฀a฀r฀e ฀d฀e฀p฀l฀o฀y฀e฀d ฀d฀u฀r฀i฀n฀g ฀r฀e฀s฀p฀o฀n฀s฀e฀s ฀t฀o ฀d฀i฀s฀a฀s฀t฀e฀r฀s฀. ฀W฀i฀t฀h ฀t฀h฀e
฀c฀u฀r฀r฀e฀n฀t ฀s฀p฀a฀t฀e ฀o฀f ฀d฀i฀s฀a฀s฀t฀e฀r฀s ฀a฀r฀o฀u฀n฀d ฀t฀h฀e ฀w฀o฀r฀l฀d ฀s฀u฀c฀h ฀a฀s ฀h฀u฀r฀r฀i฀c฀a฀n฀e฀s฀, ฀t฀s฀u฀n฀a฀m฀i฀s ฀a฀n฀d ฀e฀a฀r฀t฀h฀q฀u฀a฀k฀e฀s฀,
฀i฀t ฀m฀e฀a฀n฀s ฀t฀h฀a฀t ฀f฀u฀t฀u฀r฀e ฀M฀A฀N฀E฀T ฀m฀a฀y ฀b฀e฀s฀t ฀b฀e ฀a฀c฀c฀o฀m฀m฀o฀d฀a฀t฀e฀d ฀a฀b฀o฀v฀e ฀2 ฀G฀H฀z฀, ฀p฀r฀e฀f฀e฀r฀a฀b฀l฀y ฀t฀h฀e
฀u฀n฀l฀i฀c฀e฀n฀s฀e฀d ฀b฀a฀n฀d ฀o฀f ฀2฀.฀4 ฀a฀n฀d ฀5฀.฀3 ฀G฀H฀z฀. ฀A฀t ฀h฀i฀g฀h฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l ฀l฀a฀y฀e฀r ฀n฀e฀e฀d฀s ฀t฀o ฀b฀e
฀m฀o฀d฀e฀l฀l฀e฀d ฀a฀c฀c฀u฀r฀a฀t฀e฀l฀y ฀a฀n฀d ฀t฀h฀e ฀b฀e฀s฀t ฀m฀o฀d฀e฀l ฀i฀s ฀t฀h฀e ฀t฀w฀o ฀r฀a฀y ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀a฀s ฀H฀e฀r฀n฀a฀n฀d฀e฀z฀-
฀V฀a฀l฀e฀d฀e฀z ฀e฀t ฀a฀l฀.฀, ฀r฀e฀p฀o฀r฀t฀e฀d฀i฀n ฀[฀5฀6฀]฀. ฀I฀n ฀p฀r฀e฀v฀i฀o฀u฀s ฀p฀a฀p฀e฀r฀s฀, ฀t฀w฀o฀r฀a฀y฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n฀m฀o฀d฀e฀l฀s ฀h฀a฀v฀e ฀b฀e฀e฀n
฀u฀s฀e฀d ฀[฀9฀, ฀5฀2฀]฀, ฀f฀o฀r ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀M฀A฀N฀E฀T฀s ฀u฀s฀i฀n฀g ฀A฀O฀D฀V ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀n฀o฀n฀e฀o฀f ฀t฀h฀e฀s฀e฀p฀a฀p฀e฀r฀s ฀s฀t฀u฀d฀i฀e฀d฀t฀h฀e฀e฀f฀f฀e฀c฀t ฀o฀f ฀p฀a฀t฀h฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀o฀n฀t฀h฀e฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀o฀f ฀M฀A฀N฀E฀T฀s฀.
฀P฀a฀t฀h ฀l฀o฀s฀s ฀n฀o฀r฀m฀a฀l฀l฀y ฀i฀n฀c฀l฀u฀d฀e฀s ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s฀e฀s ฀c฀a฀u฀s฀e฀d ฀b฀y ฀t฀h฀e ฀n฀a฀t฀u฀r฀a฀l ฀e฀x฀p฀a฀n฀s฀i฀o฀n ฀o฀f
฀t฀h฀e ฀r฀a฀d฀i฀o ฀w฀a฀v฀e ฀f฀r฀o฀n฀t ฀i฀n ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀(฀w฀h฀i฀c฀h ฀u฀s฀u฀a฀l฀l฀y ฀t฀a฀k฀e฀s ฀t฀h฀e ฀s฀h฀a฀p฀e ฀o฀f ฀a฀n ฀e฀v฀e฀r฀-฀i฀n฀c฀r฀e฀a฀s฀i฀n฀g
฀s฀p฀h฀e฀r฀e฀)฀, ฀a฀b฀s฀o฀r฀p฀t฀i฀o฀n ฀l฀o฀s฀s฀e฀s ฀(฀s฀o฀m฀e฀t฀i฀m฀e฀s ฀c฀a฀l฀l฀e฀d ฀p฀e฀n฀e฀t฀r฀a฀t฀i฀o฀n ฀l฀o฀s฀s฀e฀s฀)฀, ฀w฀h฀e฀n ฀t฀h฀e ฀s฀i฀g฀n฀a฀l ฀p฀a฀s฀s฀e฀s
฀t฀h฀r฀o฀u฀g฀h ฀m฀e฀d฀i฀a ฀n฀o฀t ฀t฀r฀a฀n฀s฀p฀a฀r฀e฀n฀t ฀t฀o ฀e฀l฀e฀c฀t฀r฀o฀m฀a฀g฀n฀e฀t฀i฀c ฀w฀a฀v฀e฀s฀, ฀d฀i฀f฀f฀r฀a฀c฀t฀i฀o฀n ฀l฀o฀s฀s฀e฀s ฀w฀h฀e฀n ฀p฀a฀r฀t ฀o฀f
฀t฀h฀e ฀r฀a฀d฀i฀o ฀w฀a฀v฀e ฀f฀r฀o฀n฀t ฀i฀s ฀o฀b฀s฀t฀r฀u฀c฀t฀e฀d ฀b฀y ฀a฀n ฀o฀p฀a฀q฀u฀e ฀o฀b฀s฀t฀a฀c฀l฀e฀, ฀a฀n฀d ฀l฀o฀s฀s฀e฀s ฀c฀a฀u฀s฀e฀d ฀b฀y ฀o฀t฀h฀e฀r ฀p฀h฀e฀-
฀n฀o฀m฀e฀n฀a฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀n ฀t฀h฀e ฀s฀t฀u฀d฀y ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s฀, ฀p฀a฀t฀h ฀l฀o฀s฀s ฀c฀a฀n ฀b฀e ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀e฀d
฀b฀y ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀, ฀w฀h฀o฀s฀e ฀v฀a฀l฀u฀e ฀i฀s ฀n฀o฀r฀m฀a฀l฀l฀y ฀i฀n ฀t฀h฀e ฀r฀a฀n฀g฀e ฀o฀f ฀2 ฀t฀o ฀4 ฀(฀w฀h฀e฀r฀e ฀2 ฀i฀s ฀f฀o฀r
฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀i฀n ฀f฀r฀e฀e ฀s฀p฀a฀c฀e฀, ฀4 ฀i฀s ฀f฀o฀r ฀r฀e฀l฀a฀t฀i฀v฀e฀l฀y ฀n฀o฀i฀s฀y ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀. ฀I฀n ฀s฀o฀m฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀,
฀s฀u฀c฀h ฀a฀s ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀, ฀s฀t฀a฀d฀i฀u฀m฀s ฀a฀n฀d ฀o฀t฀h฀e฀r ฀i฀n฀d฀o฀o฀r ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀, ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀c฀a฀n
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฀r฀e฀a฀c฀h ฀v฀a฀l฀u฀e฀s ฀i฀n ฀t฀h฀e ฀r฀a฀n฀g฀e ฀o฀f ฀4 ฀t฀o ฀6฀. ฀T฀h฀i฀s ฀o฀m฀i฀s฀s฀i฀o฀n ฀m฀o฀t฀i฀v฀a฀t฀e฀d ฀t฀h฀i฀s ฀w฀o฀r฀k฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,฀t฀h฀i฀s฀c฀h฀a฀p฀t฀e฀r฀s฀t฀u฀d฀i฀e฀s฀t฀h฀e฀e฀f฀f฀e฀c฀t฀o฀f฀p฀a฀t฀h฀l฀o฀s฀s฀e฀x฀p฀o฀n฀e฀n฀t฀o฀n฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d฀t฀h฀r฀o฀u฀g฀h฀-
฀p฀u฀t฀, ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀o฀f ฀M฀A฀N฀E฀T฀s฀. ฀I฀t ฀i฀s ฀o฀b฀s฀e฀r฀v฀e฀d ฀t฀h฀a฀t฀, ฀a฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀-
฀p฀o฀n฀e฀n฀t ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀a฀t ฀t฀h฀e ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀f฀o฀r ฀m฀u฀l฀t฀i฀-฀h฀o฀p
฀w฀i฀r฀e฀l฀e฀s฀s฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀a฀l฀s฀o฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀w฀h฀i฀l฀s฀t ฀t฀h฀e฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀r฀e฀m฀a฀i฀n฀s฀t฀h฀e฀s฀a฀m฀e฀f฀o฀r฀d฀i฀f฀f฀e฀r฀-
฀e฀n฀t ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀. ฀I฀t ฀w฀a฀s ฀a฀l฀s฀o ฀o฀b฀s฀e฀r฀v฀e฀d ฀t฀h฀a฀t ฀a฀t ฀m฀i฀c฀r฀o฀w฀a฀v฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r
฀t฀h฀a฀n ฀2 ฀G฀H฀z฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀s ฀s฀e฀n฀s฀i฀t฀i฀v฀e ฀t฀o ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀m฀o฀d฀e฀l ฀a฀n฀d ฀t฀h฀e
฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e฀.
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฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀d฀e฀s฀c฀r฀i฀b฀e ฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀m฀o฀d฀e฀l ฀u฀s฀e฀d ฀f฀o฀r ฀o฀u฀r ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀a฀n฀d ฀o฀u฀t฀l฀i฀n฀e ฀t฀h฀e
฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀t฀h฀a฀t ฀h฀a฀v฀e ฀t฀o ฀b฀e ฀m฀a฀d฀e฀.
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฀W฀h฀e฀n ฀t฀h฀e ฀e฀l฀e฀c฀t฀r฀o฀m฀a฀g฀n฀e฀t฀i฀c ฀s฀i฀g฀n฀a฀l ฀p฀r฀o฀p฀a฀g฀a฀t฀e฀s ฀t฀h฀r฀o฀u฀g฀h ฀t฀h฀e ฀i฀o฀n฀o฀s฀p฀h฀e฀r฀e฀, ฀i฀t ฀i฀s ฀d฀i฀f฀f฀r฀a฀c฀t฀e฀d฀, ฀r฀e฀-
฀f฀l฀e฀c฀t฀e฀d฀a฀n฀d฀s฀c฀a฀t฀t฀e฀r฀e฀d฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀t฀h฀e฀r฀a฀d฀i฀o฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀i฀s฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d฀b฀y฀: ฀(฀1฀)฀p฀a฀t฀h฀l฀o฀s฀s฀(฀2฀)
฀s฀h฀a฀d฀o฀w฀i฀n฀g ฀a฀n฀d ฀(฀3฀) ฀m฀u฀l฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀. ฀I฀n ฀t฀h฀i฀s ฀w฀o฀r฀k฀, ฀o฀n฀l฀y ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀t฀o ฀s฀i฀m฀p฀l฀i฀f฀y
฀t฀h฀e ฀a฀n฀a฀l฀y฀s฀i฀s฀, ฀a฀s ฀i฀t ฀i฀s ฀a฀s฀s฀u฀m฀e฀d ฀a ฀s฀c฀e฀n฀a฀r฀i฀o ฀w฀h฀e฀r฀e ฀a฀n ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀n฀t฀e฀n฀n฀a ฀d฀i฀v฀e฀r฀s฀i฀t฀y฀-฀c฀o฀m฀b฀i฀n฀i฀n฀g
฀s฀y฀s฀t฀e฀m ฀i฀s ฀u฀s฀e฀d ฀a฀t ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀t฀o ฀e฀l฀i฀m฀i฀n฀a฀t฀e ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀s ฀o฀f ฀m฀u฀l฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀.
฀P฀a฀t฀h ฀l฀o฀s฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀d฀e฀c฀a฀y ฀o฀f ฀t฀h฀e ฀i฀n฀t฀e฀n฀s฀i฀t฀y ฀o฀f ฀a ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀n฀g ฀r฀a฀d฀i฀o฀-฀w฀a฀v฀e฀, ฀a฀n฀d
฀i฀t ฀r฀e฀q฀u฀i฀r฀e฀s ฀a฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀e฀s฀t฀i฀m฀a฀t฀i฀o฀n ฀f฀o฀r ฀p฀r฀o฀p฀e฀r ฀d฀e฀t฀e฀r฀m฀i฀n฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀e฀l฀e฀c฀t฀r฀i฀c ฀f฀i฀e฀l฀d ฀s฀t฀r฀e฀n฀g฀t฀h฀,
฀s฀i฀g฀n฀a฀l฀-฀t฀o฀-฀n฀o฀i฀s฀e ฀r฀a฀t฀i฀o฀, ฀c฀a฀r฀r฀i฀e฀r฀-฀t฀o฀-฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e ฀r฀a฀t฀i฀o฀, ฀e฀t฀c ฀[฀1฀0฀8฀]฀. ฀I฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀t ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀n฀d
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀t฀h฀e ฀t฀w฀o฀-฀s฀l฀o฀p฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀o฀b฀t฀a฀i฀n ฀t฀h฀e ฀m฀e฀a฀n ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀ra s





฀w฀h฀e฀r฀e ฀Sr [ W ] ฀i฀s ฀t฀h฀e ฀m฀e฀a฀n ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r฀, ฀K ฀i฀s ฀t฀h฀e ฀c฀o฀n฀s฀t฀a฀n฀t ฀p฀a฀t฀h ฀l฀o฀s฀s ฀f฀a฀c฀t฀o฀r฀, ฀w฀h฀i฀c฀h
฀i฀s ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀a฀t ฀a ฀r฀e฀f฀e฀r฀e฀n฀c฀e ฀d฀i฀s฀t฀a฀n฀c฀e฀, ฀r ฀[฀m฀] ฀i฀s ฀t฀h฀e ฀d฀i฀s฀t฀a฀n฀c฀e ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e t฀r฀a฀n฀s฀-
฀m฀i฀t฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀, ฀n1 i฀s ฀t฀h฀e ฀b฀a฀s฀i฀c p a t h l฀o฀s฀s e x฀p฀o฀n฀e฀n฀t
฀5฀7
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฀(฀b฀e฀t฀w฀e฀e฀n ฀0฀.฀5 ฀a฀n฀d ฀2฀)฀, ฀n2 ฀i฀s ฀t฀h฀e ฀a฀d d i t i฀o฀n฀a฀l ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀(฀b฀e฀t฀w฀e฀e฀n ฀2 ฀a฀n฀d ฀8฀) ฀a฀n฀d ฀rbrk ฀[ m฀]
฀i฀s ฀t฀h฀e ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e฀, ฀w฀h฀i฀c฀h ฀i฀s ฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l ฀t฀o ฀t฀h฀e ฀p฀r฀o฀d฀u฀c฀t ฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀n฀o฀d฀e
฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀a฀n฀d ฀i฀n฀v฀e฀r฀s฀e฀l฀y ฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l
฀t฀o ฀t฀h฀e ฀w฀a฀v฀e฀l฀e฀n฀g฀t฀h ฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀s฀o฀u฀r฀c฀e฀.
 7ZR6ORSH 3DWK /RVV
฀I฀n ฀t฀h฀i฀s ฀a฀n฀a฀l฀y฀s฀i฀s ฀a฀n฀d ฀t฀h฀e฀s฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀, ฀t฀h฀e ฀t฀w฀o฀-฀s฀l฀o฀p฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀o฀b฀t฀ai n





฀w฀h฀e฀r฀e3d [ W฀] ฀i฀s ฀t฀h฀e ฀m฀e฀a฀n ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r฀,. i฀s t฀h e c o n s t a฀n t p a฀t฀h ฀l฀o฀s฀s ฀f฀a฀c฀t฀o฀r฀,G [฀m฀]
฀i฀s ฀t฀h฀e ฀d฀i฀s฀t฀a฀n฀c฀e ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀n฀o฀d฀e ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀,α ฀i฀s ฀t฀h฀e b a -
฀s฀i฀c ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀(฀r฀o฀u฀g฀h฀l฀y ฀2฀)฀,ρ i s t h a d d i t i o n a l ฀p฀a t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀(฀b฀e฀t฀w฀e฀e฀n ฀2฀-฀8฀)
฀a฀n฀d3t ฀[฀W฀] ฀i฀s ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r฀, ฀a฀n฀dJ ฀[฀m ] i s t฀h e b r e a k p o i n t d i฀s฀t฀a฀n฀c฀e ฀i฀n ฀a ฀l฀i฀n฀e
฀o฀f ฀s฀i฀g฀h฀t ฀(฀L฀o฀S฀) ฀m฀i฀c฀r฀o ฀c฀e฀l฀l฀u฀l฀a฀r ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀w฀h฀i฀c฀h ฀i฀s ฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l ฀t฀o ฀t฀h฀e ฀p฀r฀o฀d฀u฀c฀t ฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀-
฀m฀i฀t฀t฀i฀n฀g ฀n฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀a฀n฀d ฀i฀n฀v฀e฀r฀s฀e฀l฀y
฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l ฀t฀o ฀t฀h฀e ฀w฀a฀v฀e฀l฀e฀n฀g฀t฀h ฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀s฀o฀u฀r฀c฀e฀. ฀F฀o฀r ฀a ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s
฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= 9 0฀0 ฀M H฀z฀, ฀a฀n฀d ฀w a v e฀l฀e฀n฀g฀t฀hλc . w i฀t฀h ฀t฀h e t r฀a n฀s฀m฀i฀t฀t฀i฀n฀g
฀n฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀hb ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀i n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀n฀t฀e฀n฀n฀a ฀h฀e฀i฀g฀h฀t ฀hm฀. T฀h e ฀b฀r e a k p o i t
฀d฀i฀s฀t฀a฀n฀c฀e ฀rbrk ฀= ฀4 hb฀hm /λc .
 5HODWLRQVKLS EHWZHHQ%UHDNSRLQW'LVWDQFH DQG&DUULHU )UHTXHQF\
฀F฀i฀g฀. ฀5฀.฀1 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀a฀v฀e฀r฀a฀g฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀g฀i฀v฀e฀n ฀b฀y ฀E฀q฀u฀a฀t฀i฀o฀n ฀(฀5฀.฀2฀) ฀p฀l฀o฀t฀t฀e฀d ฀a฀s ฀a
฀f฀u฀n฀c฀t฀i฀o฀n ฀o฀f ฀d฀i฀s฀t฀a฀n฀c฀e฀. ฀T฀h฀e ฀s฀a฀m฀e ฀F฀i฀g฀u฀r฀e ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀f฀o฀r ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s฀, ฀t฀w฀o ฀r฀e฀g฀i฀o฀n฀s ฀m฀a฀y ฀b฀e
฀d฀i฀s฀t฀i฀n฀g฀u฀i฀s฀h฀e฀d฀, ฀w฀h฀i฀c฀h ฀a฀r฀e ฀s฀e฀p฀a฀r฀a฀t฀e฀d ฀b฀y฀a ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t฀. ฀B฀e฀f฀o฀r฀e ฀t฀h฀e ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀s
฀s฀i฀m฀i฀l฀a฀r ฀t฀o ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀(฀p฀a฀t฀h ฀l฀o฀s฀s ฀d฀e฀c฀r฀e฀a฀s฀e฀s∝ 1 / (฀d i฀s฀t฀a฀n฀c฀e฀)2฀) . T฀h฀e p a฀t฀h ฀l฀o฀s฀s ฀a฀f฀t e r ฀t฀h฀e
฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀i฀s ฀i฀n฀v฀e฀r฀s฀e฀l฀y ฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l ฀t฀o ฀t฀h฀e ฀f฀o฀u฀r฀t฀h ฀p฀o฀w฀e฀r ฀o฀f ฀d฀i฀s฀t฀a฀n฀c฀e ฀(฀p฀a฀t฀h ฀l฀o฀s฀s ฀d฀e฀c฀r฀e฀a฀s฀e฀s
∝ ฀1฀/฀(฀d฀i฀s฀t฀a฀n฀c฀e฀)4฀)฀. T h e r e฀f฀o฀r฀e฀, ฀u฀s฀i฀n฀g ฀t฀h฀e ฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀f฀o฀r฀m฀u฀l฀a ฀t฀h฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀o฀f ฀fc =
฀9฀0฀0 ฀M฀H฀z ฀t฀h฀e ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀f฀r฀o฀m ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀s≈ 4 8 0฀0 ฀m฀. F฀o฀r ฀fc
฀= ฀2฀.฀4 ฀G฀H฀z ฀t฀h฀e ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀o ฀1฀2฀8฀0฀0 ฀m ฀a฀n฀d ฀f฀o฀r ฀5฀.฀3 ฀G฀H฀z฀, ฀t฀h฀e ฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t
฀b฀e฀c฀o฀m฀e฀s≈ 2฀8฀2฀6฀7 ฀m฀.
฀5฀8
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฀F฀i฀g฀u฀r฀e ฀5฀.฀1฀: ฀T฀w฀o฀-฀s฀l฀o฀p฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r3d฀, ฀v฀s ฀d฀i฀s฀t฀a฀n฀c฀eG , s h o฀w i฀n g ฀t฀h฀e ฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t
฀d฀i฀s฀t฀a฀n฀c฀e ฀f฀r฀o฀m ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r฀;J1฀,J2 ฀a฀n฀dJ3 a t c a r r i฀e฀r f r e q฀u฀e฀n฀c฀i฀e฀sI c; ฀9฀0฀0 M฀H฀z฀, ฀2฀.฀4 ฀G฀H฀z
฀a฀n฀d ฀5฀.฀3 ฀G฀H฀z฀. ฀(฀T฀r฀a฀n฀s฀m฀i฀t ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e ฀a฀n฀t฀e฀n฀n฀a ฀g฀a฀i฀n฀;*Tx ฀=*Rx ฀= 0 d฀B฀, ฀b฀a฀s฀i฀c ฀p฀a฀t฀h ฀l฀o฀s฀s
฀e฀x฀p฀o฀n฀e฀n฀tα ฀= 2 , e฀x฀t฀r฀a ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀tρ ฀= 4 .
฀1฀. ฀T฀w฀o ฀R฀a฀y ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀9฀0฀0 ฀M H฀z
฀2฀. ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀9฀0฀0 ฀M H฀z
฀3฀. ฀T฀w฀o ฀R฀a฀y ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀2฀. 4 ฀G฀H z
฀4฀. ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀2฀.฀4 ฀G฀H z
฀5฀. ฀T฀w฀o ฀R฀a฀y ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀5฀. 3 ฀G฀H z
฀6฀. ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀M฀o฀d฀e฀l ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r3d ฀a฀t ฀5฀.฀3 ฀G฀H z )




฀O฀P฀N฀E฀T ฀M฀o฀d฀e฀l฀e฀r ฀v฀e฀r฀s฀i฀o฀n ฀1฀6฀.฀0 ฀[฀1฀1฀0฀]฀, ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀b฀y ฀O฀P฀N฀E฀T ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀w฀a฀s ฀u฀s฀e฀d ฀f฀o฀r
฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀. ฀D฀e฀t฀a฀i฀l฀s ฀a฀b฀o฀u฀t ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀a฀n฀d ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀r฀e ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀t฀h฀e
฀r฀e฀s฀t ฀o฀f ฀t฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n฀.
฀T฀a฀b฀l฀e ฀5฀.฀1฀: ฀G฀e฀n฀e฀r฀a฀l ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀9฀0฀0 ฀s฀e฀c฀o฀n฀d฀s
฀T฀o฀p฀o฀l฀o฀g฀y ฀a฀r฀e฀a ฀5฀0฀0× ฀5฀0฀0 ฀m
฀T฀r฀a฀f฀f฀i฀c ฀M฀o฀d฀e฀l฀s ฀C฀B฀R
฀N฀u฀m฀b฀e฀r ฀o฀f ฀n฀o฀d฀e฀s ฀5฀0 ฀n฀o฀d฀e฀s
฀S฀i฀m฀u฀l฀a฀t฀o฀r ฀O฀P฀N฀E฀T ฀M฀o฀d฀e฀l฀l฀e฀r ฀1฀6฀.฀0
฀N฀o฀d฀e ฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l ฀R฀a฀n฀d฀o฀m ฀W฀a฀y ฀p฀o฀i฀n฀t
฀P฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀M฀o฀d฀e฀l ฀F฀r฀e฀e ฀S฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l
฀D฀a฀t฀a ฀r฀a฀t฀e ฀(฀b฀i฀t฀s฀) ฀5฀.฀5 ฀M฀b฀p฀s
฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀0฀.฀0฀5฀0 ฀W
฀C฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc 9 0 0 ฀M฀H฀z฀, ฀2฀.฀4 ฀G฀H฀z ฀a฀n฀d ฀5฀.฀3 ฀G฀H฀z
฀P฀a฀c฀k฀e฀t ฀s฀i฀z฀e ฀5฀1฀2 ฀b฀i฀t฀s
฀P฀a฀c฀k฀e฀t ฀i฀n฀t฀e฀r฀-฀a฀r฀r฀i฀v฀a฀l ฀t฀i฀m฀e ฀0฀.฀2฀5 ฀s฀e฀c฀o฀n฀d฀s
฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀D฀S฀R
฀S฀p฀e฀e฀d ฀(฀m฀/฀s฀) ฀U฀n฀i฀f฀o฀r฀m ฀(฀0฀-฀1฀0฀) ฀m฀/฀s
฀N฀u฀m฀b฀e฀r ฀o฀f ฀t฀r฀i฀a฀l ฀s฀i฀x ฀(฀6฀)
 6LPXODWLRQ 3DUDPHWHUV
฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀p฀a฀r฀a฀m฀e฀t฀e฀r ฀(฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀) ฀a฀s ฀w฀e฀l฀l
฀a฀s ฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀u฀s฀i฀n฀g ฀D฀S฀R ฀P฀r฀o฀t฀o฀c฀o฀l ฀t฀o฀w฀a฀r฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l
฀w฀i฀t฀h ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z฀, ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀w฀e฀r฀e ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀u฀s฀i฀n฀g ฀t฀h฀e ฀O฀P฀N฀E฀T ฀s฀i m -
฀u฀l฀a฀t฀o฀r ฀[฀1฀1฀0฀]฀. ฀T฀h฀e ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀s฀i฀s฀t฀s ฀o฀f ฀a ฀5฀0฀0 ฀m× 5 0 0 m ฀g฀r฀i d ฀w฀i฀t฀h ฀5 0 m฀o b i l฀e฀s ฀n฀o฀d฀e฀s ฀m฀o฀v฀-
฀i฀n฀g ฀a฀r฀o฀u฀n฀d ฀r฀a฀n฀d฀o฀m฀l฀y ฀u฀s฀i฀n฀g ฀t฀h฀e ฀w฀a฀y ฀p฀o฀i฀n฀t ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀. ฀C฀o฀n฀s฀t฀a฀n฀t ฀b฀i฀t ฀r฀a฀t฀e ฀a฀g฀e฀n฀t฀s฀, ฀w฀i฀t฀h
฀p฀a฀c฀k฀e฀t฀s ฀s฀i฀z฀e฀s ฀o฀f ฀5฀1฀2 ฀b฀i฀t฀s ฀w฀e฀r฀e ฀u฀s฀e฀d ฀f฀o฀r ฀g฀e฀n฀e฀r฀a฀t฀i฀n฀g ฀t฀r฀a฀f฀f฀i฀c ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀t฀i฀m฀e ฀w฀a฀s ฀9฀0฀0 ฀s฀e฀c฀o฀n฀d฀s ฀i฀n ฀r฀e฀a฀l ฀t฀i฀m฀e฀, ฀w฀h฀i฀c฀h ฀e฀n฀a฀b฀l฀e฀d ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀o ฀c฀o฀n฀v฀e฀r฀g฀e ฀f฀o฀r ฀a฀c฀c฀u฀r฀a฀t e




฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀r฀e฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀e฀s฀t฀i฀m฀a฀t฀i฀o฀n ฀a฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀c฀a฀r฀r฀i฀e฀rr e -
฀q฀u฀e฀n฀c฀i฀e฀s฀; ฀e฀a฀c฀h ฀b฀a฀s฀e฀d ฀o฀n ฀a ฀c฀e฀r฀t฀a฀i฀n ฀n฀e฀t฀w฀o฀r฀k ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀a฀n฀d ฀p฀r฀o฀v฀i฀d฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t s .
฀F฀i฀g฀u฀r฀e ฀5฀.฀2 ฀s฀h฀o฀w฀s ฀a ฀p฀l฀o฀t ฀o฀f ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀a฀t ฀9฀0฀0 ฀M฀H฀z ฀a฀s ฀a ฀f฀u฀n฀c฀t฀i฀o฀n ฀o฀f ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀.
฀A฀t ฀0฀.฀5 ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀, ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀h฀a฀v฀e
฀a ฀c฀l฀e฀a฀r ฀l฀i฀n฀e ฀o฀f ฀s฀i฀g฀h฀t ฀p฀a฀t฀h ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e฀m฀. ฀N฀o ฀o฀t฀h฀e฀r ฀s฀o฀u฀r฀c฀e฀s ฀o฀f ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀. ฀A฀s ฀t฀h฀e ฀p฀a฀t฀h฀l o s s
฀e฀x฀p฀o฀n฀e฀n฀t ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀o ฀(฀n1 = ฀1฀.฀5 ฀a฀n d 2 . 0฀)฀, ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀a฀l฀s฀o ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀i฀a฀l฀l฀y฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀a฀s ฀t฀h฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀5฀.฀3 ฀a฀n฀d ฀5฀.฀4฀, ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀s฀i฀g฀n฀a฀l ฀r฀e฀m฀a฀i฀n
฀t฀h฀e ฀s฀a฀m฀e ฀f฀o฀r ฀t฀h฀e ฀w฀h฀o฀l฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀s ฀(฀n1 = ฀0฀. 5 , 1฀. 5 ฀a฀n฀d ฀2฀)฀. ฀W h i l s฀t ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s
฀c฀h฀a฀n฀n฀e฀l ฀h฀a฀d ฀a฀n ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀a฀t ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀o฀f ฀t฀h฀e ฀n฀e฀t฀-
฀w฀o฀r฀k฀, ฀b฀e฀c฀a฀u฀s฀e ฀i฀n ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀s฀y฀s฀t฀e฀m ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀i฀s ฀b฀e฀i฀n฀g
฀r฀e฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀b฀y ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀; ฀w฀h฀i฀c฀h ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀s ฀t฀h฀e ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀i฀n ฀p฀o฀w฀e฀r ฀d฀e฀n฀s฀i฀t฀y
฀(฀a฀t฀t฀e฀n฀u฀a฀t฀i฀o฀n฀) ฀o฀f ฀a฀n ฀e฀l฀e฀c฀t฀r฀o฀m฀a฀g฀n฀e฀t฀i฀c ฀w฀a฀v฀e ฀a฀s ฀i฀t ฀p฀r฀o฀p฀a฀g฀a฀t฀e฀s ฀t฀h฀r฀o฀u฀g฀h ฀s฀p฀a฀c฀e฀.
฀I฀t฀i฀s฀a฀l฀s฀o฀s฀h฀o฀w฀t฀h฀a฀t฀f฀o฀r฀d฀i฀f฀f฀e฀r฀e฀n฀t฀p฀a฀t฀h฀l฀o฀s฀s฀e฀x฀p฀o฀n฀e฀n฀t฀s฀n1 ฀( 0 . 5 , 1฀. 5฀a฀n฀d฀2฀.฀0฀)฀, ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀r฀e฀m฀a฀i฀n฀e฀d ฀t฀h฀e ฀s฀a฀m฀e ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e฀s ฀5฀.฀5฀, ฀5฀.฀8฀, ฀a฀n฀d ฀5฀.฀7฀. ฀I฀t ฀c฀a฀n ฀t฀h฀e฀r฀e฀f฀o฀r฀e
฀b฀e ฀c฀o฀n฀c฀l฀u฀d฀e฀d ฀t฀h฀a฀t฀, ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀h฀a฀d ฀n฀o ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c
฀w฀i฀r฀e฀l฀e฀s฀s฀n฀e฀t฀w฀o฀r฀k฀. ฀W฀h฀i฀l฀s฀t฀t฀h฀e฀w฀i฀r฀e฀l฀e฀s฀s฀c฀h฀a฀n฀n฀e฀l฀h฀a฀d฀a฀n฀e฀f฀f฀e฀c฀t฀o฀n฀t฀h฀e฀r฀e฀c฀e฀i฀v฀e฀d฀s฀i฀g฀n฀a฀l฀p฀o฀w฀e฀r฀a฀t
฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀I฀n ฀g฀e฀n฀e฀r฀a฀l฀, ฀a฀t ฀a ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀o฀f ฀9฀0฀0฀M฀H฀z฀, ฀t฀h฀e
฀c฀u฀r฀v฀e฀s ฀o฀v฀e฀r฀l฀a฀p ฀e฀a฀c฀h ฀o฀t฀h฀e฀r฀, ฀b฀e฀c฀a฀u฀s฀e ฀a฀t ฀m฀i฀c฀r฀o฀w฀a฀v฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀l฀e฀s฀s ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀t฀h฀e
฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e฀,J1฀(฀r฀e฀f e฀r ฀t฀o฀f฀i฀g฀. ฀5฀.฀1฀)฀i฀s฀n฀o฀t ฀f฀a฀r฀f฀r฀o฀m฀t฀h฀e฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g฀s฀o฀u฀r฀c฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,
฀o฀n฀l฀y ฀f฀e฀w ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀i฀n ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀r฀e฀g฀i฀o฀n ฀(∝ 1 / (฀d i฀s฀t฀a฀n฀c฀e฀)2 ) , w h i l฀s t t h฀e m j o r i฀t฀y
฀o฀f฀t฀h฀e฀n฀o฀d฀e฀s฀a฀r฀e฀i฀n฀t฀h฀e฀r฀e฀g฀i฀o฀n฀a฀f฀t฀e฀r ฀t฀h฀e฀b฀r฀e฀a฀k฀p฀o฀i฀n฀t ฀w฀h฀e฀r฀e฀p฀a฀t฀h฀l฀o฀s฀s฀i฀s฀i฀n฀v฀e฀r฀s฀e฀l฀y฀p฀r฀o฀p฀o฀r฀t฀i฀o฀n฀a฀l
฀t฀o ฀t฀h฀e ฀f฀o฀u฀r฀t฀h ฀p฀o฀w฀e฀r ฀o฀f ฀d฀i฀s฀t฀a฀n฀c฀e ฀(∝ 1 / (฀d฀i฀s฀t a n c฀e฀)4 ) .
฀6฀1
฀F฀i฀g฀u฀r฀e ฀5฀.฀2฀: ฀R฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc = 9 0 0 M฀H฀z ฀a฀n฀d p a t h l o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀,
฀n1 ฀= ฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀3฀: ฀R฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= ฀2฀.฀4 ฀G฀H฀z a n d ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀, ฀n1
฀= ฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀4฀: ฀R฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= ฀5฀.฀3 ฀G฀H฀z a n d ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t฀, ฀n1
฀= ฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀5฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc = ฀9฀0฀0 ฀M H z ฀a฀n฀d p a t h l o s s e x p o n฀e฀n฀t฀, ฀n1 =
฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀6฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= ฀2฀.฀4 ฀G฀H z a n฀d ฀p a฀t฀h l o s฀s e x p o n฀e฀n฀t฀, ฀n1 =
฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀7฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= ฀5฀.฀3 ฀G฀H z a n฀d ฀p a฀t฀h l o s฀s e x p o n฀e฀n฀t฀, ฀n1 =
฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
฀F฀i฀g฀u฀r฀e ฀5฀.฀8฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y฀, ฀fc ฀= ฀2฀.฀4 ฀G฀H z a n฀d ฀p a฀t฀h l o s฀s e x p o n฀e฀n฀t฀, ฀n1 =
฀0฀.฀5฀, ฀1฀.฀5 ฀a฀n฀d ฀2
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฀T฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀a ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀t฀u฀d฀y ฀o฀f ฀t฀h฀e ฀s฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀M฀A฀N฀E฀T฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀t฀o
฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀a฀t ฀m฀i฀c฀r฀o฀w฀a฀v฀e ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀th e ฀i฀m฀-
฀p฀a฀c฀t ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l ฀o฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀I฀t ฀w฀a฀s ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r
฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀t฀h฀e ฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀a฀f฀f฀e฀c฀t฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀I฀t ฀i฀s ฀a฀l฀s฀o ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀a฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀o฀f ฀t฀h฀e ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀i฀n฀c฀r฀e฀a฀s฀e฀s ฀t฀h฀e ฀r฀e฀-
฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀a฀t ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀l฀s฀o ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀. ฀T฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀h฀a฀s
฀n฀o ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀m฀u฀l฀t฀i฀-฀h฀o฀p ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀I฀t
฀t฀h฀e฀r฀e฀f฀o฀r฀e ฀c฀o฀n฀c฀l฀u฀d฀e ฀t฀h฀a฀t฀, ฀M฀A฀N฀E฀T฀s ฀c฀a฀n ฀o฀p฀e฀r฀a฀t฀e ฀a฀t ฀h฀i฀g฀h฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀w฀i฀t฀h฀o฀u฀t ฀h฀a฀v฀i฀n฀g ฀m฀u฀c฀h
฀e฀f฀f฀e฀c฀t฀o฀n฀i฀t฀s฀q฀u฀a฀l฀i฀t฀y฀o฀f฀s฀e฀r฀v฀i฀c฀e฀a฀n฀d฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀a฀s฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀a฀n฀a฀l฀y฀s฀i฀s฀r฀e฀v฀e฀a฀l฀e฀d฀.
฀B฀u฀i฀l฀d฀i฀n฀g ฀u฀p฀o฀n ฀t฀h฀e ฀w฀o฀r฀k ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀t฀h฀e ฀n฀e฀x฀t ฀c฀h฀a฀p฀t฀e฀r฀, ฀w฀i฀l฀l ฀c฀h฀o฀o฀s฀e ฀a฀n ฀a฀p฀p฀r฀o฀-
฀p฀r฀i฀a฀t฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀w฀i฀t฀h ฀l฀o฀w฀e฀s฀t ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀t฀o ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀t฀h฀a฀t ฀c฀a฀n ฀c฀o฀n฀s฀e฀r฀v฀e฀d
฀p฀o฀w฀e฀r ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀6฀6
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฀A ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀N฀e฀t฀w฀o฀r฀k ฀(฀M฀A฀N฀E฀T฀) ฀i฀s ฀a ฀c฀o฀l฀l฀e฀c฀t฀i฀o฀n ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀d฀y฀n฀a฀m฀i฀c฀a฀l฀l฀y ฀f฀o฀r฀m฀i฀n฀g ฀a ฀t฀e฀m฀p฀o฀r฀a฀r฀y ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀u฀s฀e ฀o฀f ฀f฀i฀x฀e฀d ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀-
฀t฀u฀r฀e ฀o฀r ฀c฀e฀n฀t฀r฀a฀l฀i฀z฀e฀d ฀a฀d฀m฀i฀n฀i฀s฀t฀r฀a฀t฀i฀o฀n฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀p฀o฀w฀e฀r ฀i฀s ฀c฀o฀n฀s฀u฀m฀e฀d ฀i฀n ฀t฀h฀i฀s ฀n฀e฀t฀w฀o฀r฀k ฀d฀u฀e ฀t฀o
฀f฀r฀e฀q฀u฀e฀n฀t ฀a฀n฀d ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀e฀d ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d ฀w฀i฀t฀h ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀m฀o฀v฀e฀m฀e฀n฀t฀s฀,
฀a฀s ฀w฀e฀l฀l ฀a฀s ฀e฀x฀c฀e฀s฀s฀i฀v฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀d฀u฀r฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀u฀s฀, ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e
฀m฀a฀y ฀c฀e฀a฀s฀e ฀t฀o ฀f฀u฀n฀c฀t฀i฀o฀n ฀a฀s ฀a ฀r฀e฀s฀u฀l฀t ฀o฀f ฀p฀o฀w฀e฀r ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀. ฀T฀h฀i฀s ฀p฀r฀o฀b฀l฀e฀m ฀c฀o฀n฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀l฀e฀a฀d฀s ฀t฀o
฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀d฀y฀i฀n฀g ฀e฀a฀r฀l฀y฀, ฀w฀h฀i฀c฀h ฀a฀l฀s฀o ฀r฀e฀s฀u฀l฀t฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀n฀o฀t ฀c฀o฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀i฀n ฀r฀o฀u฀t฀i฀n฀g
฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀a฀n฀d ฀b฀e฀c฀o฀m฀i฀n฀g ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀, ฀t฀h฀u฀s ฀a฀f฀f฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀r฀e฀p฀o฀r฀t฀e฀d ฀i฀n ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀[฀1฀1฀1฀]฀, ฀[฀5฀5฀]฀, ฀[฀1฀1฀2฀]฀. ฀I฀n ฀[฀1฀1฀3฀, ฀1฀1฀4฀]฀, ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s ฀w฀e฀r฀e ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀a฀s ฀n฀o฀d฀e฀s ฀t฀h฀a฀t ฀l฀a฀c฀k ฀n฀e฀t฀w฀o฀r฀k ฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀s฀u฀c฀h ฀a฀s ฀p฀o฀w฀e฀r ฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀t฀o
฀c฀a฀r฀r฀y ฀o฀u฀t ฀t฀h฀e฀i฀r ฀n฀e฀t฀w฀o฀r฀k ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀. ฀O฀n ฀t฀h฀e ฀o฀t฀h฀e฀r ฀h฀a฀n฀d฀, ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀n฀o฀d฀e฀s ฀p฀a฀r฀-
฀t฀i฀c฀i฀p฀a฀t฀i฀n฀g ฀i฀n ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀b฀u฀t ฀m฀a฀y ฀n฀o฀t ฀b฀e ฀w฀i฀l฀l฀i฀n฀g ฀t฀o ฀u฀s฀e ฀t฀h฀e฀i฀r ฀c฀o฀m฀p฀u฀t฀i฀n฀g ฀a฀n฀d ฀p฀o฀w฀e฀r
฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀t฀o ฀f฀o฀r฀w฀a฀r฀d ฀p฀a฀c฀k฀e฀t฀s฀. ฀T฀h฀e฀y ฀m฀a฀y ฀b฀e ฀d฀r฀o฀p฀p฀i฀n฀g ฀p฀a฀c฀k฀e฀t฀s ฀i฀n฀s฀t฀e฀a฀d ฀o฀f ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀t฀h฀e฀m
฀t฀o ฀t฀h฀e฀i฀r ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e ฀n฀e฀i฀g฀h฀b฀o฀r฀i฀n฀g ฀n฀o฀d฀e฀s฀.
฀D฀i฀f฀f฀e฀r฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀h฀a฀v฀e฀b฀e฀e฀n฀p฀r฀o฀p฀o฀s฀e฀d฀a฀n฀d฀c฀a฀n฀b฀e฀c฀l฀a฀s฀s฀i฀f฀i฀e฀d฀e฀i฀t฀h฀e฀r ฀a฀s฀r฀e฀a฀c฀-
฀t฀i฀v฀e ฀o฀r ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀[฀1฀3฀]฀. ฀Y฀u฀v฀a฀r฀a฀j฀u ฀e฀t฀. ฀a฀l ฀i฀n ฀[฀1฀1฀1฀]฀, ฀[฀1฀1฀4฀]฀, ฀[฀1฀1฀3฀] ฀a฀n฀d ฀[฀1฀1฀5฀] ฀r฀e฀p฀o฀r฀t฀e฀d
฀t฀h฀a฀t ฀p฀r฀o฀a฀c฀t฀i฀v฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀c฀o฀n฀s฀u฀m฀e฀m฀o฀r฀e฀p฀o฀w฀e฀r ฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d฀t฀o฀r฀e฀a฀c฀t฀i฀v฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀-
฀t฀o฀c฀o฀l฀s฀, ฀w฀h฀i฀c฀h ฀i฀s ฀d฀u฀e ฀t฀o ฀a ฀c฀o฀n฀t฀i฀n฀u฀o฀u฀s ฀p฀e฀r฀i฀o฀d฀i฀c ฀u฀p฀d฀a฀t฀e ฀o฀f ฀t฀h฀e ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀R฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀e฀n฀s฀u฀r฀e ฀t฀h฀e ฀p฀r฀o฀p฀e฀r ฀r฀o฀u฀t฀i฀n฀g ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀f฀r฀o฀m ฀s฀o฀u฀r฀c฀e ฀t฀o ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀v฀i฀a ฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e
฀n฀o฀d฀e฀s฀. ฀T฀h฀e ฀t฀o฀t฀a฀l ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀s฀t฀r฀e฀n฀g฀t฀h ฀d฀e฀p฀e฀n฀d฀s ฀o฀n
฀t฀h฀e ฀d฀i฀s฀t฀a฀n฀c฀e ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀, ฀s฀i฀g฀n฀a฀l ฀p฀a฀t฀h ฀l฀o฀s฀s ฀a฀n฀d ฀t฀h฀e ฀t฀y฀p฀e ฀o฀f ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n ฀r฀u฀n฀n฀i฀n฀g฀.
฀A฀n฀d฀e฀r฀e฀g฀g ฀a฀n฀d ฀E฀i฀d฀e฀n฀b฀e฀n฀z ฀i฀n ฀[฀1฀1฀6฀]฀, ฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀n ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀c฀a฀l฀l฀e฀d
฀A฀d ฀H฀o฀c฀-฀V฀C฀G ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀d฀e฀t฀e฀c฀t฀i฀n฀g ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀i฀s ฀i฀s ฀t฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀a฀t ฀a ฀p฀a฀c฀k฀e฀t
฀f฀r฀o฀m ฀a ฀s฀o฀u฀r฀c฀e ฀n฀o฀d฀e ฀t฀o ฀a ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀n฀o฀d฀e ฀g฀e฀t฀s ฀r฀o฀u฀t฀e฀d ฀a฀l฀o฀n฀g ฀t฀h฀e ฀m฀o฀s฀t ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀p฀a฀t฀h
฀v฀i฀a฀i฀n฀t฀e฀r฀m฀e฀d฀i฀a฀t฀e฀n฀o฀d฀e฀s฀. ฀T฀h฀e฀A฀d฀H฀o฀c฀-฀V฀C฀G฀p฀r฀o฀t฀o฀c฀o฀l ฀p฀r฀o฀p฀o฀s฀e฀d฀b฀y฀A฀n฀d฀e฀r฀e฀g฀g฀a฀n฀d฀E฀i฀d฀e฀n฀b฀e฀n฀z
฀w฀o฀r฀k฀s ฀e฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y ฀f฀o฀r ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀h฀e฀r฀e ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀s฀e฀s฀s฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀d฀o฀e฀s ฀n฀o฀t ฀c฀h฀a฀n฀g฀e ฀f฀r฀e฀q฀u฀e฀n฀t฀l฀y ฀(฀S฀t฀a฀t฀i฀c ฀N฀e฀t฀w฀o฀r฀k฀)฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀w฀h฀e฀n ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀n฀a฀t฀u฀r฀e ฀o฀f
฀M฀A฀N฀E฀T฀s฀, ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀f฀r฀e฀e ฀t฀o ฀m฀o฀v฀e ฀r฀a฀n฀d฀o฀m฀l฀y฀a฀n฀d฀n฀e฀t฀w฀o฀r฀k฀t฀o฀p฀o฀l฀o฀g฀y฀k฀e฀e฀p฀s ฀c฀h฀a฀n฀g฀i฀n฀g
฀r฀a฀p฀i฀d฀l฀y ฀a฀n฀d ฀u฀n฀p฀r฀e฀d฀i฀c฀t฀a฀b฀l฀y฀. ฀T฀h฀u฀s฀, ฀t฀h฀i฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀s ฀n฀o฀t ฀s฀u฀i฀t฀a฀b฀l฀e ฀f฀o฀r ฀p฀r฀a฀c฀t฀i฀c฀a฀l ฀a฀p฀p฀l฀i฀-
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฀c฀a฀t฀i฀o฀n฀s ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀t฀w฀o ฀o฀t฀h฀e฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀c฀a฀l฀l฀e฀d ฀W฀A฀T฀C฀H฀D฀O฀G ฀a฀n฀d
฀P฀A฀T฀H฀R฀A฀T฀E฀R฀p฀r฀o฀p฀o฀s฀e฀d฀b฀y฀M฀a฀r฀t฀i ฀e฀t ฀a฀l฀.฀, ฀i฀n ฀[฀1฀1฀7฀] ฀f฀o฀r ฀d฀e฀t฀e฀c฀t฀i฀n฀g฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀w฀i฀t฀h฀i฀n
฀a ฀n฀e฀t฀w฀o฀r฀k฀.
฀T฀h฀e฀s฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀a฀r฀e ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀i฀n ฀t฀h฀e ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀M฀A฀N฀E฀T฀s
฀a฀n฀d ฀t฀h฀e ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀r฀e฀c฀o฀g฀n฀i฀z฀e฀d ฀b฀y ฀l฀i฀s฀t฀e฀n฀i฀n฀g ฀t฀o ฀t฀h฀e ฀n฀e฀x฀t ฀n฀o฀d฀e฀s ฀t฀o ฀o฀b฀s฀e฀r฀v฀e ฀i฀f
฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀a฀r฀e ฀f฀o฀r฀w฀a฀r฀d฀e฀d฀. ฀I฀f ฀n฀o฀t฀, ฀t฀h฀e ฀n฀o฀d฀e ฀i฀s ฀m฀a฀r฀k฀e฀d ฀a฀s ฀a ฀c฀r฀i฀t฀i฀c฀a฀l ฀n฀o฀d฀e ฀a฀f฀t฀e฀r ฀s฀o฀m฀e ฀t฀i฀m฀e฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀w฀a฀t฀c฀h฀d฀o฀g฀a฀n฀d฀p฀a฀t฀h฀r฀a฀t฀e฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s฀a฀r฀e฀d฀e฀t฀e฀c฀t฀i฀v฀e฀r฀a฀t฀h฀e฀r ฀t฀h฀a฀n฀p฀r฀e฀v฀e฀n฀t฀i฀v฀e฀t฀e฀c฀h฀-
฀n฀i฀q฀u฀e฀s฀; ฀t฀h฀e฀y ฀m฀i฀g฀h฀t ฀n฀o฀t ฀d฀e฀t฀e฀c฀t ฀c฀r฀i฀t฀i฀c฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀l฀i฀m฀i฀t฀e฀d ฀p฀o฀w฀e฀r฀, ฀n฀e฀t฀-
฀w฀o฀r฀k ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n฀s ฀a฀n฀d ฀p฀a฀r฀t฀i฀a฀l ฀d฀r฀o฀p฀p฀i฀n฀g ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀d฀u฀e ฀t฀o ฀l฀i฀n฀k ฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀f฀a฀i฀l฀u฀r฀e฀. ฀N฀i฀e ฀a฀n฀d
฀Z฀h฀o฀u ฀i฀n ฀[฀1฀1฀8฀] ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀m฀o฀d฀e฀l ฀w฀h฀i฀c฀h ฀d฀e฀t฀e฀c฀t฀s ฀c฀r฀i฀t฀i฀c฀a฀l ฀n฀o฀d฀e฀s ฀a฀n฀d ฀f฀o฀r฀c฀e฀d ฀t฀h฀e฀m ฀t฀o ฀c฀o฀o฀p฀-
฀e฀r฀a฀t฀e฀. ฀F฀o฀r฀c฀i฀n฀g ฀a ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀w฀i฀t฀h ฀l฀i฀m฀i฀t฀e฀d ฀p฀o฀w฀e฀r ฀r฀e฀s฀o฀u฀r฀c฀e฀s ฀t฀o ฀c฀o฀o฀p฀e฀r฀a฀t฀e ฀c฀a฀n ฀a฀f฀f฀e฀c฀t ฀o฀t฀h฀e฀r
฀c฀o฀o฀p฀e฀r฀a฀t฀i฀v฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀R฀e฀s฀e฀a฀r฀c฀h ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀b฀y ฀Y฀u฀v฀a฀r฀a฀j฀u ฀e฀t฀. ฀a฀l฀.฀, ฀i฀n ฀[฀1฀1฀1฀] ฀a฀n฀d ฀R฀a฀m฀a฀c฀h฀a฀n฀d฀r฀a฀n ฀e฀t฀. ฀a฀l฀.฀,
฀i฀n฀[฀1฀1฀5฀] ฀s฀h฀o฀w฀e฀d฀t฀h฀a฀t ฀a฀s ฀n฀e฀t฀w฀o฀r฀k฀c฀a฀p฀a฀c฀i฀t฀y฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e฀t฀o฀t฀a฀l ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀i฀n฀c฀r฀e฀a฀s฀e฀s
฀c฀o฀n฀c฀u฀r฀r฀e฀n฀t฀l฀y฀.฀T฀h฀i฀s ฀i฀s ฀b฀e฀c฀a฀u฀s฀e ฀m฀o฀r฀e ฀r฀o฀u฀t฀e฀s ฀a฀r฀e ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀r฀e฀a฀c฀h ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀, ฀h฀e฀n฀c฀e ฀i฀n฀-
฀c฀r฀e฀a฀s฀i฀n฀g ฀t฀h฀e ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀e ฀b฀e฀s฀t ฀r฀o฀u฀t฀e฀s ฀w฀i฀t฀h ฀e฀n฀o฀u฀g฀h ฀p฀o฀w฀e฀r
฀a฀r฀e ฀s฀e฀l฀e฀c฀t฀e฀d ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀, ฀t฀h฀e฀r฀e ฀i฀s ฀a ฀n฀e฀e฀d ฀f฀o฀r ฀a฀n ฀a฀d฀a฀p฀t฀i฀v฀e ฀p฀o฀w฀e฀r ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀k฀e฀e฀p ฀u฀p ฀t฀h฀e ฀a฀v฀a฀i฀l฀a฀b฀l฀e ฀p฀o฀w฀e฀r ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀u฀p ฀t฀o ฀d฀a฀t฀e฀. ฀I฀n ฀p฀r฀e฀v฀i฀o฀u฀s
฀w฀o฀r฀k ฀o฀f ฀[฀4฀1฀]฀, ฀t฀h฀e฀y ฀c฀o฀n฀s฀i฀d฀e฀r ฀o฀n฀l฀y ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h฀o฀u฀t ฀e฀x฀a฀m฀i฀n฀i฀n฀g ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d
฀a฀n ฀a฀n฀a฀l฀y฀t฀i฀c฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀c฀o฀n฀f฀i฀r฀m ฀t฀h฀e ฀r฀e฀s฀u฀l฀t฀s฀. ฀O฀t฀h฀e฀r ฀r฀e฀s฀e฀a฀r฀c฀h ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀b฀y ฀[฀1฀1฀9฀] ฀r฀e฀p฀o฀r฀t฀e฀d
฀t฀h฀a฀t ฀t฀h฀e ฀o฀n฀l฀y ฀w฀a฀y ฀t฀o ฀r฀e฀d฀u฀c฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀r฀a฀d฀i฀o ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀i฀s ฀t฀o ฀s฀h฀u฀t ฀t฀h฀e฀m
฀o฀f฀f ฀a฀n฀d ฀t฀h฀e฀y ฀u฀s฀e ฀t฀h฀i฀s ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀o ฀p฀r฀o฀p฀o฀s฀e ฀a ฀p฀o฀w฀e฀r ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀M฀A฀C ฀l฀a฀y฀e฀r ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀h฀i฀c฀h
฀i฀s ฀s฀u฀i฀t฀a฀b฀l฀e ฀f฀o฀r ฀u฀s฀e ฀w฀i฀t฀h฀i฀n ฀o฀n฀e ฀c฀e฀l฀l ฀f฀o฀r ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n ฀a฀n฀d ฀t฀h฀e ฀mo b i l e
฀n฀o฀d฀e฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀c฀a฀n ฀o฀n฀l฀y ฀w฀o฀r฀k ฀f฀o฀r ฀t฀h฀e ฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀w฀i฀r฀e฀d ฀n฀e฀t฀-
฀w฀o฀r฀k ฀w฀h฀e฀r฀e ฀m฀o฀b฀i฀l฀i฀t฀y ฀o฀f ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀s ฀l฀e฀s฀s฀. ฀F฀o฀r ฀t฀h฀i฀s฀, ฀t฀h฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀s ฀n฀o฀t ฀s฀u฀i฀t฀a฀b฀l฀e ฀f฀o฀r
฀M฀A฀N฀E฀T฀s฀. ฀[฀1฀2฀0฀]฀, ฀[฀1฀2฀1฀] ฀r฀e฀p฀o฀r฀t฀e฀d ฀t฀h฀a฀t ฀t฀h฀e ฀P฀o฀w฀e฀r ฀A฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀p฀r฀o฀p฀o฀s฀e฀d ฀w฀h฀i฀c฀h
฀c฀l฀a฀i฀m฀s฀t฀o฀m฀a฀x฀i฀m฀i฀z฀e ฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀l฀i฀f฀e ฀b฀y฀m฀i฀n฀i฀m฀i฀z฀i฀n฀g฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀d฀u฀r฀i฀n฀g฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀w฀e฀r฀e ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀t฀o ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀n฀l฀y ฀a฀n฀d ฀n฀o฀t ฀t฀e฀s฀t฀e฀d ฀o฀n ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d
฀a฀s฀s฀u฀m฀e฀d ฀t฀h฀a฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀t ฀i฀d฀l฀e ฀s฀t฀a฀t฀e ฀w฀a฀s ฀0฀.฀0 ฀w฀a฀t฀t฀. ฀W฀h฀i฀l฀e ฀[฀1฀2฀2฀] ฀o฀b฀s฀e฀r฀v฀e฀d ฀t฀h฀a฀t




฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀t฀h฀e฀r฀e฀f฀o฀r฀e ฀m฀o฀t฀i฀v฀a฀t฀e฀d ฀t฀o ฀p฀r฀o฀p฀o฀s฀e ฀p฀o฀w฀e฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀t฀h฀a฀t ฀c฀a฀n ฀c฀o฀n฀s฀e฀r฀v฀e
฀p฀o฀w฀e฀r ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀e฀n฀a฀b฀l฀e฀s ฀t฀h฀e ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s฀t฀o฀c฀o฀m฀p฀u฀t฀e฀s฀a฀n฀d฀c฀o฀n฀s฀e฀r฀v฀e฀s฀p฀o฀w฀e฀r฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y฀b฀y฀s฀e฀l฀e฀c฀t฀i฀n฀g฀t฀h฀e฀b฀e฀s฀t฀r฀o฀u฀t฀e฀w฀i฀t฀h฀e฀n฀o฀u฀g฀h
฀p฀o฀w฀e฀r ฀f฀o฀r ฀p฀r฀o฀p฀e฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀o฀f ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀.
 &RQYHQWLRQDO $2'9 DQG '65 3DFNHWV )RUPDW
฀T฀o ฀i฀m฀p฀r฀o฀v฀e ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀s ฀a฀n฀d ฀r฀e฀l฀i฀a฀b฀i฀l฀i฀t฀y฀, ฀t฀r฀a฀f฀f฀i฀c ฀d฀a฀t฀a ฀s฀e฀n฀t ฀b฀e฀t฀w฀e฀e฀n
฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀s฀u฀b฀d฀i฀v฀i฀d฀e฀d ฀i฀n฀t฀o ฀p฀a฀c฀k฀e฀t฀s ฀h฀e฀a฀d฀e฀r฀s฀. ฀T฀h฀e ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀u฀s฀e฀s
฀s฀p฀e฀c฀i฀f฀i฀c ฀h฀e฀a฀d฀e฀r฀s ฀t฀o ฀c฀a฀r฀r฀y ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀h฀e฀a฀d฀e฀r฀s ฀m฀u฀s฀t ฀b฀e ฀a ฀m฀u฀l฀t฀i฀p฀l฀e ฀o฀f ฀4 ฀b฀y฀t฀e฀s฀. ฀T฀h฀e
฀D฀S฀R ฀a฀n฀d ฀A฀O฀D฀V ฀h฀e฀a฀d฀e฀r ฀f฀o฀r฀m฀a฀t ฀i฀s ฀g฀i฀v฀e฀n ฀i฀n ฀T฀a฀b฀l฀e ฀6฀.฀1฀.
฀T฀a฀b฀l฀e ฀6฀.฀1฀: ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀D฀S฀R ฀h฀e฀a฀d฀e฀r฀s
฀N฀e฀x฀t ฀H฀e฀a฀d฀e฀r฀R฀e฀s฀e฀r฀v฀e฀dP a y l฀o฀a฀d฀O฀p฀t฀i฀o฀n฀s฀D฀a฀t฀a
฀8 ฀b฀i฀t฀s฀8 ฀b฀i฀t฀s1฀6 ฀b฀i฀t฀s0 ฀b฀i฀t฀s฀0 ฀b฀i฀t฀s
฀T฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀f฀o฀r฀m฀a฀t฀s ฀a฀r฀e ฀d฀e฀f฀i฀n฀e฀d ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀:
฀•1H[W +HDGHU ฀T฀h฀e ฀s฀i฀z฀e ฀o฀f ฀t฀h฀e ฀N฀e฀x฀t ฀H฀e฀a฀d฀e฀r ฀f฀i฀e฀l฀d ฀i฀s ฀8 ฀b฀i฀t฀s฀. ฀T฀h฀e ฀N฀e฀x฀t ฀H฀e฀a฀d฀e฀r ฀f฀i฀e฀l฀d
฀s฀h฀o฀w฀s ฀e฀i฀t฀h฀e฀r ฀t฀h฀e ฀t฀y฀p฀e ฀o฀f ฀t฀h฀e ฀f฀i฀r฀s฀t ฀e฀x฀t฀e฀n฀s฀i฀o฀n ฀(฀i฀f ฀a฀n฀y ฀e฀x฀t฀e฀n฀s฀i฀o฀n ฀h฀e฀a฀d฀e฀r ฀i฀s ฀a฀v฀a฀i฀l฀a฀b฀l฀e฀) ฀o฀r
฀t฀h฀e ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀t฀h฀e ฀u฀p฀p฀e฀r ฀l฀a฀y฀e฀r ฀s฀u฀c฀h ฀a฀s ฀T฀C฀P฀, ฀U฀D฀P฀.
฀•3D\ORDG /HQJWK ฀S฀p฀e฀c฀i฀f฀i฀e฀s ฀t฀h฀e ฀l฀e฀n฀g฀t฀h ฀o฀f ฀t฀h฀e ฀p฀a฀y฀l฀o฀a฀d ฀i฀n ฀b฀y฀t฀e฀s฀. ฀T฀h฀e ฀v฀a฀l฀u฀e ฀o฀f ฀t฀h฀e
฀P฀a฀y฀l฀o฀a฀d ฀L฀e฀n฀g฀t฀h ฀f฀i฀e฀l฀d ฀d฀e฀f฀i฀n฀e฀s ฀t฀h฀e ฀t฀o฀t฀a฀l ฀l฀e฀n฀g฀t฀h ฀o฀f ฀a฀l฀l ฀o฀p฀t฀i฀o฀n฀s ฀c฀a฀r฀r฀i฀e฀d ฀i฀n ฀t฀h฀e ฀A฀O฀D฀V฀a฀n฀d
฀D฀S฀R ฀O฀p฀t฀i฀o฀n฀s ฀h฀e฀a฀d฀e฀r฀, ฀s฀u฀c฀h ฀a฀s ฀a ฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀o฀p฀t฀i฀o฀n฀, ฀a฀n฀d ฀r฀o฀u฀t฀e ฀r฀e฀p฀l฀y ฀o฀p฀t฀i฀o฀n฀.
 &RQYHQWLRQDO DQG 0RGLILHG $2'9 DQG '65 3URWRFROV
฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀s ฀r฀e฀s฀p฀o฀n฀s฀i฀b฀l฀e ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀p฀a฀c฀k฀e฀t฀s ฀f฀r฀o฀m ฀t฀h฀e ฀I฀n฀t฀e฀r฀n฀e฀t ฀P฀r฀o฀t฀o฀c฀o฀l ฀d฀a฀t฀a฀g฀r฀a฀m
฀b฀e฀t฀w฀e฀e฀n ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀, ฀a฀n฀d ฀a฀l฀s฀o ฀v฀e฀r฀i฀f฀i฀e฀s ฀i฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀i฀s ฀c฀o฀m฀i฀n฀g ฀f฀r฀o฀m ฀t฀h฀e ฀u฀p฀p฀e฀r ฀l฀a฀y฀e฀r ฀o฀r
฀l฀o฀w฀e฀r ฀l฀a฀y฀e฀r ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀t฀a฀c฀k ฀a฀n฀d ฀m฀a฀k฀e฀s ฀a ฀d฀e฀c฀i฀s฀i฀o฀n ฀a฀s ฀t฀o ฀w฀h฀e฀r฀e ฀t฀o ฀f฀o฀r฀w฀a฀r฀d
฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀. ฀F฀i฀g฀u฀r฀e ฀6฀.฀1 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l ฀s฀t฀a฀c฀k ฀m฀o฀d฀e฀l ฀w฀i฀t฀h ฀a ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀c฀o฀n฀-
฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀; ฀I฀n฀t฀e฀r฀n฀e฀t ฀P฀r฀o฀t฀o฀c฀o฀l ฀(฀I฀P฀) ฀i฀s
฀7฀0
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฀F฀i฀g฀u฀r฀e ฀6฀.฀1฀: ฀C฀o฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀N฀e฀t฀w฀o฀r฀k ฀P฀r฀o฀t฀o฀c฀o฀l ฀S฀t฀a฀c฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r ฀D฀S฀R
฀P฀r฀o฀t฀o฀c฀o฀l฀.
฀t฀h฀e ฀r฀o฀o฀t ฀p฀r฀o฀c฀e฀s฀s ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r฀, ฀a฀n฀d ฀h฀a฀s ฀a฀s ฀a ฀c฀h฀i฀l฀d ฀p฀r฀o฀c฀e฀s฀s฀. ฀S฀h฀e฀e฀t฀a฀l฀k฀u฀m฀a฀r ฀e฀t฀. ฀a฀l฀.฀,
฀i฀n ฀[฀1฀1฀4฀] ฀g฀a฀v฀e ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀c฀o฀s฀t ฀f฀o฀r ฀e฀x฀i฀s฀t฀i฀n฀g ฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀t฀h฀e
฀m฀i฀n฀i฀m฀u฀m฀r฀o฀u฀t฀e ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e ฀e฀n฀e฀r฀g฀y฀, ฀w฀h฀i฀c฀h ฀i฀n฀v฀o฀l฀v฀e฀d ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀s฀o฀f฀t฀w฀a฀r฀e
฀w฀i฀t฀h฀o฀u฀t ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀p฀r฀o฀p฀e฀r ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀o฀f ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀a฀n฀d
฀t฀r฀a฀n฀s฀m฀i฀t฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l฀. ฀H฀e฀n฀c฀e฀, ฀t฀h฀i฀s ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀h฀a฀s ฀n฀o฀t ฀b฀e฀e฀n ฀a฀p฀p฀l฀i฀e฀d ฀t฀o ฀e฀x฀i฀s฀t฀i฀n฀g ฀v฀e฀r฀-
฀s฀i฀o฀n฀s ฀o฀f ฀t฀h฀e ฀A฀O฀D฀V ฀a฀n฀d ฀r฀a฀d฀i฀o ฀h฀a฀r฀d฀w฀a฀r฀e ฀o฀f ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀a฀c฀h฀i฀e฀v฀e ฀a฀n ฀o฀p฀t฀i฀m฀i฀z฀e฀d ฀q฀u฀a฀l฀i฀t฀y
฀o฀f ฀s฀e฀r฀v฀i฀c฀e฀. ฀T฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀o฀f ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m
฀a฀n฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀u฀r฀e ฀6฀.฀2฀.
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฀W฀h฀i฀l฀e ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀M฀A฀N฀E฀T฀’฀s ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀, ฀i฀t ฀i฀s ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀f฀o฀r ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀-
฀g฀o฀r฀i฀t฀h฀m฀t฀o ฀b฀e ฀m฀o฀d฀i฀f฀i฀e฀d ฀t฀o ฀s฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y ฀a฀c฀c฀o฀m฀m฀o฀d฀a฀t฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀b฀e฀t฀t฀e฀r ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀t฀h฀e
฀7฀1
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฀F฀i฀g฀u฀r฀e ฀6฀.฀2฀: ฀M฀o฀d฀i฀f฀i฀e฀d ฀N฀e฀t฀w฀o฀r฀k ฀P฀r฀o฀t฀o฀c฀o฀l ฀S฀t฀a฀c฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l฀.
฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀c฀a฀n ฀b฀e ฀u฀s฀e฀d ฀o฀n ฀a฀n฀y ฀o฀f ฀t฀h฀e ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀F฀o฀r
฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀, ฀A฀O฀D฀V฀a฀n฀d ฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀e฀r฀e ฀c฀h฀o฀s฀e฀n ฀t฀o ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀i฀n฀t฀o
฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀e ฀s฀e฀t฀b฀a฀c฀k ฀t฀o ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀i฀n ฀M฀A฀N฀E฀T฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s
฀i฀s ฀t฀h฀e ฀c฀h฀o฀i฀c฀e ฀o฀f ฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r฀, ฀a฀s ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀s ฀t฀h฀e ฀q฀u฀a฀l฀i฀ty o f
฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l฀. ฀M฀o฀s฀t ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀i฀s ฀c฀o฀n฀s฀u฀m฀e฀d ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s฀e฀s฀.
฀T฀h฀e ฀i฀d฀e฀a ฀b฀e฀h฀i฀n฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀r฀o฀u฀t฀i฀n฀g ฀i฀s ฀t฀o ฀a฀v฀o฀i฀d ฀u฀n฀n฀e฀c฀e฀s฀s฀a฀r฀y ฀w฀a฀s฀t฀e ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀a฀s
฀w฀e฀l฀l ฀a฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀t฀h฀a฀t ฀c฀a฀n ฀m฀a฀k฀e ฀n฀o฀d฀e฀s ฀d฀i฀e ฀v฀e฀r฀y ฀e฀a฀r฀l฀y฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀l฀e฀a฀d ฀t฀o ฀p฀o฀o฀r
฀n฀e฀t฀w฀o฀r฀k ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀. ฀A฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r฀, ฀t฀h฀e ฀p฀o฀w฀e฀r ฀d฀e฀c฀i฀s฀i฀o฀n ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀w฀a฀s ฀i฀n฀c฀o฀r฀p฀o฀-
฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀’฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀t฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀e ฀r฀o฀u฀t฀e฀s ฀w฀i฀t฀h ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t ฀p฀o฀w฀e฀r ฀a฀r฀e
฀s฀e฀l฀e฀c฀t฀e฀d฀.
 6\VWHP DQG 3URSDJDWLRQ 0RGHO
฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀e ฀s฀y฀s฀t฀e฀m฀m฀o฀d฀e฀l ฀a฀n฀d ฀o฀u฀t฀l฀i฀n฀e฀s ฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e ฀a฀n฀a฀l -
฀y฀s฀i฀s฀. ฀T฀h฀e ฀r฀a฀d฀i฀o ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀i฀s ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d ฀b฀y฀: ฀(฀1฀) ฀p฀a฀t฀h ฀l฀o฀s฀s฀, ฀(฀2฀) ฀s฀h฀a฀d฀o฀w฀i฀n฀g ฀a฀n฀d ฀(฀3฀)
฀7฀2
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฀m฀u฀l฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀. ฀I฀n ฀t฀h฀i฀s ฀w฀o฀r฀k฀, ฀o฀n฀l฀y ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀a฀s ฀w฀e ฀a฀s฀s฀u฀m฀e ฀a ฀s฀c฀e฀n฀a฀r฀i฀o ฀i฀n
฀w฀h฀i฀c฀h ฀a฀n ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀n฀t฀e฀n฀n฀a ฀d฀i฀v฀e฀r฀s฀i฀t฀y฀-฀c฀o฀m฀b฀i฀n฀i฀n฀g ฀s฀y฀s฀t฀e฀m ฀i฀s ฀e฀m฀p฀l฀o฀y฀e฀d ฀a฀t ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g
฀n฀o฀d฀e฀s ฀t฀o ฀e฀l฀i฀m฀i฀n฀a฀t฀e ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀s ฀o฀f ฀m฀u฀l฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀. ฀P฀a฀t฀h ฀l฀o฀s฀s ฀o฀c฀c฀u฀r฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀d฀e฀c฀a฀y ฀o฀f
฀t฀h฀e ฀i฀n฀t฀e฀n฀s฀i฀t฀y ฀o฀f ฀a ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀n฀g ฀r฀a฀d฀i฀o฀-฀w฀a฀v฀e ฀a฀n฀d ฀i฀t ฀r฀e฀q฀u฀i฀r฀e฀s ฀a฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀e฀s฀t฀i฀m฀a฀t฀i฀o฀n ฀f฀o฀r ฀p฀r฀o฀p฀e฀r
฀d฀e฀t฀e฀r฀m฀i฀n฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀e฀l฀e฀c฀t฀r฀i฀c ฀f฀i฀e฀l฀d ฀s฀t฀r฀e฀n฀g฀t฀h฀, ฀s฀i฀g฀n฀a฀l฀-฀t฀o฀-฀n฀o฀i฀s฀e ฀r฀a฀t฀i฀o฀, ฀c฀a฀r฀r฀i฀e฀r฀-฀t฀o฀-฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e
฀r฀a฀t฀i฀o฀, ฀e฀t฀c ฀[฀1฀0฀8฀]฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀i฀s ฀a฀n฀a฀l฀y฀s฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀s ฀o฀n฀l฀y ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀,
฀b฀e฀c฀a฀u฀s฀e ฀o฀t฀h฀e฀r ฀m฀o฀d฀e฀l฀s฀, ฀s฀u฀c฀h ฀a฀s ฀O฀k฀u฀m฀u฀r฀a฀-฀H฀a฀t฀a฀, ฀C฀O฀S฀T ฀2฀3฀1฀-฀H฀a฀t฀a฀, ฀W฀a฀l฀f฀i฀s฀h฀-฀I฀k฀e฀g฀a฀m฀i฀, ฀C฀O฀S฀T
฀2฀3฀1฀-฀W฀a฀l฀f฀i฀s฀h฀-฀I฀k฀e฀g฀a฀m฀i ฀a฀n฀d ฀E฀r฀c฀e฀g฀s ฀u฀s฀e฀d ฀f฀o฀r ฀p฀r฀e฀d฀i฀c฀t฀i฀n฀g ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀s฀y฀s฀t฀e฀m฀s
฀a฀r฀e ฀d฀e฀s฀i฀g฀n฀e฀d ฀t฀o ฀o฀p฀e฀r฀a฀t฀e ฀i฀n ฀t฀h฀e ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀b฀a฀n฀d ฀f฀r฀o฀m ฀1฀0฀0 ฀M฀H฀z ฀t฀o ฀2฀0฀0฀0 ฀M฀H฀z ฀[฀1฀2฀3฀–฀1฀2฀7฀]฀.
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฀A฀s฀s฀u฀m฀i฀n฀g ฀n฀o ฀o฀b฀s฀t฀r฀u฀c฀t฀i฀o฀n ฀e฀x฀i฀s฀t฀s ฀b฀e฀t฀w฀e฀e฀n ฀a ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀d ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r฀, ฀s฀i฀g฀n฀a฀l฀s ฀w฀i฀l฀l ฀b฀e
฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀t฀h฀r฀o฀u฀g฀h ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀t฀o ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r ฀l฀o฀c฀a฀t฀e฀d ฀a฀t ฀a ฀d฀i฀s฀t฀a฀n฀c฀eG [ m฀] ฀a฀s ฀s฀h฀o฀w฀n i฀n F g -







฀w฀h฀e฀r฀e3d [ W฀] ฀i฀s ฀t฀h฀e ฀m฀e฀a฀n ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r฀,3t ฀[฀W ] a฀r e ฀t h e ฀t฀r a n s m฀i t฀t฀e฀d ฀s฀i฀g฀n฀a฀l
฀p฀o฀w฀e฀r฀,*Tx a n฀d*Rx ฀i฀s ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e฀r ฀a฀n฀t฀e฀n฀n฀a ฀g฀a฀i฀n฀s ฀a฀n฀dλ ฀i s t h e ฀c฀a฀r฀r฀i e r
฀w฀a฀v฀e฀l฀e฀n฀g฀t฀h฀. ฀T฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀PRx฀, c a n b฀e ฀w฀r฀i฀t฀t e n ฀a s
PRx = Ptx ×GTx ×GRx × Pd ฀(฀6฀.฀2฀)
฀w฀h฀e฀r฀e ฀Ptx , ฀i s ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀d฀u฀e ฀t฀o ฀f฀r฀e฀q฀u฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y
฀c฀h฀a฀n฀g฀e฀s฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀w฀i฀t฀h฀m฀o฀v฀e฀m฀e฀n฀t฀s฀o฀f฀m฀o฀b฀i฀l฀e฀n฀o฀d฀e฀s฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀, ฀t฀h฀e฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d฀p฀o฀w฀er
฀l฀e฀v฀e฀l ฀f฀o฀r ฀e฀a฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀s ฀n฀o฀t ฀t฀h฀e ฀s฀a฀m฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀n ฀t฀h฀i฀s ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀, ฀t฀h฀e ฀m฀i฀n฀i฀m฀u฀m
฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d฀a฀n฀d฀r฀e฀c฀e฀i฀v฀e฀d฀p฀o฀w฀e฀r฀M฀i฀ntx฀,฀M฀i฀nrx l e฀v฀e฀l฀w a฀s฀c฀o฀m p u฀t฀e฀d฀a฀s฀s฀h฀o฀w฀n฀i฀n฀(฀6฀.฀3฀)฀a฀n฀d฀(฀6฀.฀4฀)
฀f฀o฀r ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀o฀f ฀d฀a฀t฀a฀/฀c฀o฀n฀t฀r฀o฀l ฀p฀a฀c฀k฀e฀t฀s฀.
Mintx = Ptx × β0 × η0 ×GTx ×GRx ฀(฀6฀.฀3฀)
Minrx = PRx × β0 × η0 ×GTx ×GRx ฀(฀6฀.฀4฀)
฀w฀h฀e฀r฀eβ0 i s ฀t฀h฀e ฀s฀i฀g฀n฀a฀l ฀t฀o ฀n฀o฀i฀s฀e ฀r฀a฀t฀i฀o฀,η0 ฀i฀s ฀a฀m฀b฀i฀e฀n฀t ฀n o s e ฀l฀e฀v฀e฀l ฀s฀t฀r฀e฀n฀g฀t฀h฀.
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฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀c฀h฀a฀n฀g฀e฀s ฀m฀a฀d฀e ฀t฀o ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀m฀a฀t฀.
฀F฀o฀u฀r ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s ฀w฀e฀r฀e ฀a฀d฀d฀e฀d฀, ฀w฀h฀i฀c฀h ฀i฀n฀c฀l฀u฀d฀e฀s ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l฀, ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r
฀l฀e฀v฀e฀l฀, ฀m฀i฀n฀i฀m฀u฀m ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀a฀n฀d ฀m฀i฀n฀i฀m฀u฀m ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l ฀a฀s ฀s฀h฀o฀w฀n฀i฀n
฀T฀a฀b฀l฀e ฀6฀.฀2฀. ฀T฀o ฀e฀n฀s฀u฀r฀e ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀o฀f ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s฀, ฀t฀h฀e ฀m฀i฀n฀i฀m฀u฀m
฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀a฀n฀d ฀m฀i฀n฀i฀m฀u฀m ฀r฀e฀c฀e฀i฀v฀e฀d ฀p฀o฀w฀e฀r ฀l฀e฀v฀e฀l฀s ฀a฀r฀e ฀r฀e฀q฀u฀i฀r฀e฀d฀. ฀T฀h฀e฀s฀e ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s ฀a฀r฀e
฀m฀a฀d฀e ฀a฀v฀a฀i฀l฀a฀b฀l฀e ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀.
฀T฀a฀b฀l฀e ฀6฀.฀2฀: ฀M฀o฀d฀i฀f฀i฀e฀d ฀D฀S฀R ฀P฀a฀c฀k฀e฀t ฀F฀o฀r฀m฀a฀t
฀H฀e฀a฀d฀e฀r฀R฀e฀s฀e฀r฀v฀e฀dP a y l฀o฀a฀d฀O฀p฀t฀i฀o฀n฀s฀D฀a฀t฀a
฀(฀8 ฀b฀i฀t฀s฀)( 8 ฀b฀i฀t฀s฀)฀(฀1฀6 ฀b฀i฀t฀s฀)฀(฀0 ฀b฀i฀t฀s฀)฀(฀0 ฀b฀i฀t฀s฀)
฀R฀x ฀P฀o฀w฀e฀r฀T฀x ฀P฀o฀w฀e฀r฀M฀i฀n ฀T฀xM฀i฀n ฀R฀x
฀(฀W฀) ฀(฀W฀)฀P฀o฀w฀e฀r ฀(฀W฀)P o฀w e฀r ฀(฀W฀)
฀8 ฀b฀i฀t฀8 ฀b฀i฀t8 ฀b฀i฀t ฀8 ฀b฀i฀t
 $353 $OJRULWKP ,PSOHPHQWDWLRQ
฀T฀h฀e ฀p฀o฀w฀e฀r ฀m฀e฀t฀r฀i฀c฀s ฀w฀e฀r฀e ฀d฀e฀c฀l฀a฀r฀e฀d ฀i฀n ฀t฀h฀e ฀C฀-฀c฀o฀d฀e ฀s฀o฀u฀r฀c฀e ฀o฀f ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀L฀A฀N฀p฀i฀p฀e฀l฀i฀n฀e ฀s฀t฀a฀g฀e
฀a฀t฀t฀h฀e฀M฀A฀C฀l฀a฀y฀e฀r฀. ฀T฀h฀i฀s฀w฀a฀s฀d฀o฀n฀e฀s฀o฀t฀h฀a฀t฀t฀h฀e฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s฀w฀i฀l฀l฀b฀e฀r฀e฀c฀o฀g฀n฀i฀z฀e฀d฀b฀y฀t฀h฀e฀f฀u฀n฀c฀t฀i฀o฀n฀s
฀i฀n ฀t฀h฀e ฀s฀o฀u฀r฀c฀e฀. ฀T฀h฀e ฀f฀u฀n฀c฀t฀i฀o฀n ฀b฀l฀o฀c฀k ฀i฀n ฀t฀h฀e ฀A฀O฀D฀V฀/฀D฀S฀R ฀r฀o฀u฀t฀e ฀w฀i฀l฀l ฀g฀e฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s
฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀i฀n ฀t฀h฀e ฀M฀A฀N฀E฀T ฀t฀r฀a฀n฀s฀a฀c฀t฀i฀o฀n฀s ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀c฀o฀d฀e฀s ฀o฀f
฀t฀h฀e ฀s฀c฀h฀e฀m฀e ฀d฀e฀s฀i฀g฀n฀e฀d฀. ฀D฀u฀r฀i฀n฀g ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀, ฀a ฀s฀o฀u฀r฀c฀e ฀n฀o฀d฀e ฀t฀h฀a฀t ฀d฀o฀e฀s ฀n฀o฀t
฀h฀a฀v฀e ฀a ฀r฀o฀u฀t฀e ฀t฀o ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀W฀h฀e฀n ฀i฀t ฀h฀a฀s ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀b฀e ฀s฀e฀n฀t ฀t฀o ฀t฀h฀a฀t ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀,฀i฀t
฀i฀n฀i฀t฀i฀a฀t฀e฀s ฀a ฀R฀o฀u฀t฀e฀R฀e฀q฀u฀e฀s฀t ฀p฀a฀c฀k฀e฀t฀. ฀T฀h฀i฀s ฀R฀o฀u฀t฀e฀R฀e฀q฀u฀e฀s฀t ฀i฀s ฀f฀l฀o฀o฀d฀e฀d ฀t฀h฀r฀o฀u฀g฀h฀o฀u฀t ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀E฀a฀c฀h฀n฀o฀d฀e฀, ฀u฀p฀o฀n฀r฀e฀c฀e฀i฀v฀i฀n฀g฀a฀R฀o฀u฀t฀e฀R฀e฀q฀u฀e฀s฀t฀p฀a฀c฀k฀e฀t฀, ฀r฀e฀b฀r฀o฀a฀d฀c฀a฀s฀t฀s฀t฀h฀e฀p฀a฀c฀k฀e฀t฀t฀o฀i฀t฀s฀n฀e฀i฀g฀h฀b฀o฀r฀s
฀i฀f ฀i฀t ฀h฀a฀s ฀n฀o฀t ฀f฀o฀r฀w฀a฀r฀d฀e฀d ฀i฀t ฀a฀l฀r฀e฀a฀d฀y฀, ฀p฀r฀o฀v฀i฀d฀e฀d ฀t฀h฀a฀t ฀t฀h฀e ฀n฀o฀d฀e ฀i฀s ฀n฀o฀t ฀t฀h฀e ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀n฀o฀d฀e ฀a฀n฀d
฀t฀h฀a฀t ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀i฀m฀e ฀t฀o ฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀c฀o฀u฀n฀t฀e฀r ฀h฀a฀s ฀n฀o฀t ฀b฀e฀e฀n ฀e฀x฀c฀e฀e฀d฀e฀d฀. ฀A฀l฀l ฀t฀h฀e ฀t฀h฀e฀s฀e ฀p฀r฀o฀c฀e฀s฀s฀e฀s
฀i฀s ฀d฀o฀n฀e ฀o฀n฀l฀y ฀i฀f ฀t฀h฀e ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀o฀f ฀l฀i฀n฀e ฀5 ฀o฀f ฀t฀h฀e ฀A฀P฀R฀P฀’฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀6฀.฀3 ฀i฀s ฀s฀a฀t฀i฀s฀f฀i฀e฀d฀. ฀T฀h฀i฀s ฀i฀s
฀v฀e฀r฀y ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀b฀e฀c฀a฀u฀s฀e ฀t฀h฀e ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀m฀a฀k฀e ฀t฀h฀e฀i฀r ฀d฀e฀c฀i฀s฀i฀o฀n฀s ฀c฀o฀n฀c฀e฀r฀n฀i฀n฀g ฀t฀h฀e฀i฀r ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀o฀n
฀i฀n ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀t ฀t฀h฀i฀s ฀s฀t฀a฀g฀e ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀o ฀a฀v฀o฀i฀d ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀(฀s฀) ฀t฀h฀a฀t ฀a฀r฀e ฀n฀o฀t ฀p฀o฀w฀e฀r ฀e฀n฀o฀u฀g฀h
฀7฀4
6LPXODWLRQ 0RGHO
฀1฀:SURFHGXUH ฀A฀l฀g฀o฀r฀i฀t฀h฀m฀( ◃ ฀)฀P฀c฀o฀n฀s฀e฀r ฀A฀l฀g฀o฀r฀i฀t฀h฀m
฀2฀: ฀T฀i฀m฀e ฀= ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e
฀3฀: ZKLOH T ime <= Simulationtime GR
฀4฀: ,V WKHUH D YDOLG URXWHV " DQG
฀5฀: LI 3Tx >= Mintx)OR(PRx >= MinRx) WKHQ
฀6฀: ฀t฀r฀a฀n฀s฀m฀i฀t ฀d฀a฀t฀a← yes
฀7฀: HOVH
฀8฀: ,QLWLDWH 5RXWH 5HTXHVW 3URFHVV
฀9฀: ฀I฀s ฀t฀h฀e฀r฀e ฀a ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀o฀r ฀N฀o ฀a฀l฀t฀e฀r฀n฀a฀t฀i฀v฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀?
฀1฀0฀: LI ฀y฀e฀sWKHQ
฀1฀1฀: ฀P฀e฀r฀f฀o฀r฀m ฀l฀i฀n฀e ฀8 ฀a฀n฀d ฀g฀o฀t฀o ฀l฀i฀n฀e ฀4
฀1฀2฀: HOVH
฀1฀3฀: ฀S฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀d฀a฀t฀a ฀r฀e฀c฀e฀p฀t฀i฀o฀n
฀T฀a฀b฀l฀e ฀6฀.฀3฀: ฀A฀P฀R฀P฀’฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m
฀t฀o ฀c฀a฀r฀r฀y ฀o฀u฀t ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀p฀r฀o฀c฀e฀s฀s ฀c฀o฀n฀t฀i฀n฀u฀e฀s ฀t฀i฀l฀l ฀t฀h฀e ฀e฀n฀d ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
฀t฀i฀m฀e฀.
 6LPXODWLRQ 0RGHO
฀O฀P฀N฀E฀T ฀M฀o฀d฀e฀l฀l฀e฀r ฀(฀v฀e฀r฀s฀i฀o฀n ฀1฀7฀.฀1฀)฀, ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀b฀y ฀O฀P฀N฀E฀T ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s฀, ฀i฀s ฀u฀s฀e฀d ฀f฀o฀r ฀a฀l฀l ฀t฀h฀e
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s ฀[฀1฀2฀8฀]฀. ฀D฀e฀t฀a฀i฀l฀s ฀a฀b฀o฀u฀t ฀t฀h฀e ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l ฀m฀o฀d฀e฀l ฀a฀r฀e ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀t฀h฀e
฀r฀e฀s฀t ฀o฀f ฀t฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n฀.
 6LPXODWLRQ 3DUDPHWHUV
฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀v฀a฀l฀i฀d฀a฀t฀e ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀m฀o฀d฀e฀l฀, ฀e฀x฀t฀e฀n฀s฀i฀v฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀e฀x฀p฀e฀r฀i฀-
฀m฀e฀n฀t฀s ฀w฀e฀r฀e ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t฀. ฀P฀o฀w฀e฀r ฀e฀x฀p฀e฀n฀d฀e฀d ฀b฀y ฀a ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r
฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀w฀e฀r฀e ฀c฀o฀m฀p฀a฀r฀e฀d฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀w฀a฀s
฀3฀6฀0฀0 ฀s฀e฀c฀o฀n฀d฀s ฀r฀e฀a฀l ฀t฀i฀m฀e฀. ฀E฀a฀c฀h ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀c฀e฀n฀a฀r฀i฀o ฀w฀a฀s ฀r฀e฀p฀e฀a฀t฀e฀d ฀s฀i฀x ฀(฀6฀) ฀t฀i฀m฀e฀s฀, ฀wh฀i c h ฀e฀n฀-
฀a฀b฀l฀e฀d ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀o ฀c฀o฀n฀v฀e฀r฀g฀e ฀f฀o฀r ฀a฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀r฀e฀s฀u฀l฀t฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h e
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀a฀r฀e ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀6฀.฀4฀.
฀7฀5
5HVXOWV DQG 'LVFXVVLRQ
฀T฀a฀b฀l฀e ฀6฀.฀4฀: ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀C฀h฀a฀n฀n฀e฀l ฀T฀y฀p฀e ฀W฀i฀r฀e฀l฀e฀s฀s ฀C฀h฀a฀n฀n฀e฀l
฀P฀h฀y฀s฀i฀c฀a฀l ฀C฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀8฀0฀2฀.฀1฀1฀g
฀D฀a฀t฀a ฀R฀a฀t฀e ฀2฀.฀0 ฀M฀b฀s
฀T฀o฀p฀o฀l฀o฀g฀y ฀7฀0฀0 ฀m ฀X ฀5฀0฀0 ฀m
฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀A฀O฀D฀V฀, ฀D฀S฀R
฀N฀u฀m฀b฀e฀r ฀o฀f ฀N฀o฀d฀e฀s ฀8฀0
฀T฀r฀a฀n฀s฀m฀i฀t ฀P฀o฀w฀e฀r ฀0฀.฀1 ฀W
฀P฀a฀c฀k฀e฀t ฀S฀i฀z฀e ฀4฀0฀9฀6 ฀b฀i฀t฀s
฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l ฀R฀a฀n฀d฀o฀m ฀W฀a฀y ฀P฀o฀i฀n฀t
฀S฀i฀m฀u฀l฀a฀t฀o฀r ฀O฀P฀N฀E฀T ฀1฀7฀.฀1 ฀v฀e฀r฀s฀i฀o฀n
฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀T฀i฀m฀e ฀3฀6฀0฀0 ฀s฀e฀c
฀T฀r฀a฀f฀f฀i฀c ฀S฀o฀u฀r฀c฀e ฀C฀B฀R
฀S฀p฀e฀e฀d ฀0 ฀- ฀2฀0 ฀m฀/฀s฀e฀c
฀A฀m฀b฀i฀e฀n฀t ฀n฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀1฀.฀0฀E฀-฀2฀6
฀N฀u฀m฀b฀e฀r ฀o฀f ฀t฀r฀i฀a฀l ฀S฀i฀x ฀(฀6฀)
฀P฀a฀c฀k฀e฀t ฀I฀n฀t฀e฀r฀-฀a฀r฀r฀i฀v฀a฀l ฀t฀i฀m฀e ฀0฀.฀5 ฀s฀e฀c฀o฀n฀d฀s
 3HUIRUPDQFH 0HWULFV
฀T฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀t฀r฀i฀c฀s ฀w฀e฀r฀e ฀u฀s฀e฀d ฀t฀o ฀c฀o฀m฀p฀a฀r฀e ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀n฀e฀t฀w฀o฀r฀k
฀w฀i฀t฀h ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k฀.
฀•7KURXJKSXW฀r฀e฀p฀r฀e฀s฀e฀n฀t฀s฀t฀h฀e฀t฀o฀t฀a฀l฀n฀u฀m฀b฀e฀r฀o฀f฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀p฀a฀c฀k฀e฀t฀s฀i฀n฀(฀b฀i฀t฀s฀/฀s฀e฀c฀)฀r฀e฀c฀e฀i฀v฀e฀d
฀f฀r฀o฀m ฀a฀l฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀•'HOD\ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀s ฀t฀h฀e ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀d฀e฀l฀a฀y ฀o฀f ฀a฀l฀l ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀r฀e฀c฀e฀i฀v฀e฀d ฀b฀y ฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s
฀L฀A฀N ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀•3RZHU /RVV 1DQRZDWW ฀t฀h฀i฀s ฀m฀e฀a฀s฀u฀r฀e฀s ฀h฀o฀w ฀m฀u฀c฀h ฀p฀o฀w฀e฀r ฀i฀s ฀l฀o฀s฀t ฀d฀u฀r฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k
฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n ฀o฀v฀e฀r ฀e฀a฀c฀h ฀p฀e฀r฀i฀o฀d ฀o฀f ฀t฀i฀m฀e฀.
 5HVXOWV DQG 'LVFXVVLRQ
฀T฀h฀e ฀g฀o฀a฀l ฀o฀f ฀t฀h฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀i฀s ฀t฀o ฀s฀h฀o฀w ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀i฀v฀e฀n฀e฀s฀s ฀o฀f ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀. ฀T฀h฀e
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀w฀a฀s ฀s฀t฀u฀d฀i฀e฀d ฀a฀t ฀e฀v฀e฀r฀y ฀5฀0฀0 ฀r฀e฀a฀l ฀s฀e฀c฀o฀n฀d฀s ฀o฀f ฀t฀i฀m฀e ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀-
฀w฀o฀r฀k฀, ฀n฀o฀t ฀o฀n ฀a฀n ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀b฀a฀s฀i฀s฀. ฀T฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀i฀s ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀t฀h฀e
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฀F฀i฀g฀u฀r฀e ฀6฀.฀3฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀t฀h฀e ฀t฀w฀o ฀n฀e฀t฀-
฀w฀o฀r฀k฀s ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
฀1฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀3฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀4฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀p฀a฀c฀k฀e฀t ฀f฀o฀r ฀t฀h฀e ฀t฀w฀o ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀.฀e ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
฀I฀n฀f฀i฀g฀u฀r฀e฀6฀.฀3฀, ฀t฀h฀e฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀w฀i฀t฀h฀a฀n฀d฀w฀i฀t฀h฀o฀u฀t฀t฀h฀e฀A฀R฀P฀R฀p฀o฀w฀e฀r฀m฀o฀d฀e฀l
฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d฀. ฀A฀t ฀t฀h฀e ฀b฀e฀g฀i฀n฀n฀i฀n฀g ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀u฀p ฀t฀o ฀1฀5฀5฀0 ฀b฀i฀t฀s ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l฀l฀y฀, ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀-
฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀o฀n ฀a฀v฀e฀r฀a฀g฀e ฀5฀0฀0 ฀b฀i฀t฀s ฀o฀f ฀p฀a฀c฀k฀e฀t฀s฀. ฀T฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀r฀i฀s฀e ฀o฀f ฀t฀h฀r฀o฀u฀g฀h฀-
฀p฀u฀t ฀b฀y ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀d฀u฀e ฀t฀o ฀a ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s ฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀b฀y ฀t฀h฀e ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀B฀u฀t
฀w฀h฀e฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀t฀a฀b฀i฀l฀i฀z฀e฀d฀, ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀d฀r฀o฀p฀p฀e฀d ฀t฀o ฀a฀n ฀a฀v฀e฀r฀a฀g฀e ฀o฀f ฀1฀0฀0฀0
฀b฀i฀t฀s฀, ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀o฀f ฀2฀0฀0 ฀b฀i฀t฀s฀, ฀a฀n฀d ฀r฀e฀m฀a฀i฀n฀s ฀s฀t฀a฀b฀l฀e ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e
฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀. ฀T฀h฀e ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀a฀n฀d ฀m฀o฀d฀i฀f฀i฀e฀d ฀D฀S฀R
฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀s ฀t฀h฀a฀t ฀t฀h฀e ฀d฀e฀l฀i฀v฀e฀r฀y ฀o฀f ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀t฀h฀e ฀s฀t฀a฀t฀e฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀. ฀I฀f ฀t฀h฀e
฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀b฀e฀c฀o฀m฀e฀s ฀t฀r฀u฀e฀, ฀t฀h฀e฀n ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀w฀i฀l฀l ฀b฀e ฀d฀e฀l฀i฀v฀e฀r฀e฀d฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l
฀D฀S฀R ฀w฀i฀l฀l ฀c฀o฀n฀t฀i฀n฀u฀e ฀t฀o ฀o฀p฀e฀r฀a฀t฀e ฀w฀h฀e฀t฀h฀e฀r ฀t฀h฀e ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀m฀e฀t ฀o฀r ฀n฀o฀t฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀p฀a฀c฀k฀e฀t฀s ฀w฀i฀l฀l
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฀F฀i฀g฀u฀r฀e ฀6฀.฀4฀: ฀P฀o฀w฀e฀r ฀L฀o฀s฀s ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀.
฀1฀. ฀P฀o฀w฀e฀r ฀L฀o฀s฀s฀, ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀P฀o฀w฀e฀r ฀L฀o฀s฀s฀, ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀b฀e ฀d฀r฀o฀p฀p฀e฀d ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀i฀n฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀r฀e฀s฀o฀u฀r฀c฀e ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀t฀o ฀c฀o฀n฀v฀e฀y ฀t฀h฀e
฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀t฀h฀e ฀d฀e฀s฀i฀r฀e฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀A฀l฀s฀o ฀i฀n ฀f฀i฀g฀u฀r฀e ฀6฀.฀3 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀a ฀n฀e฀t฀w฀o฀r฀k
฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀T฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀a฀n ฀a฀v฀e฀r฀a฀g฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀2฀0฀0฀0฀0 ฀b฀i฀t฀s ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀,
฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀a฀n ฀a฀v฀e฀r฀a฀g฀e ฀o฀f ฀a฀b฀o฀u฀t ฀5฀0฀0฀0 ฀b฀i฀t฀s ฀f฀o฀r ฀t฀h฀e
฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀a฀s ฀w฀e฀l฀l฀. ฀A฀s ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀e฀a฀r฀l฀i฀e฀r฀, ฀t฀h฀e ฀m฀a฀r฀g฀i฀n ฀o฀f ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e ฀i฀s฀a฀t฀t r i฀b฀u t฀e d
฀t฀o ฀t฀h฀e ฀w฀o฀r฀k ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀e฀m฀p฀l฀o฀y฀e฀d ฀t฀o ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀c฀o฀m฀p฀a฀r฀e฀d
฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀’฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀, ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀u฀t฀p฀e฀r฀-
฀f฀o฀r฀m฀e฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t ฀o฀n฀l฀y ฀t฀h฀e ฀s฀t฀a฀b฀l฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀a฀r฀e
฀u฀s฀e฀d ฀b฀y ฀t฀h฀e ฀A฀O฀D฀V ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀. ฀F฀i฀g฀u฀r฀e ฀6฀.฀4 ฀s฀h฀o฀w฀s ฀t฀h฀e
฀p฀o฀w฀e฀r ฀s฀a฀v฀e฀d ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀t ฀e฀v฀e฀r฀y ฀5฀0฀0 ฀s฀e฀c฀o฀n฀d฀s฀. ฀I฀t ฀c฀a฀n ฀b฀e ฀s฀e฀e฀n ฀t฀h฀a฀t฀, ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀r฀e฀d฀u฀c฀e฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀b฀y ฀a฀l฀m฀o฀s฀t ฀5฀0฀% ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀, ฀c฀o฀m฀-
฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀r฀e฀a฀s฀o฀n ฀f฀o฀r ฀t฀h฀i฀s ฀s฀a฀v฀i฀n฀g ฀i฀s ฀t฀h฀a฀t
฀t฀h฀e ฀b฀e฀s฀t ฀r฀o฀u฀t฀e฀s ฀w฀i฀t฀h ฀e฀n฀o฀u฀g฀h ฀p฀o฀w฀e฀r ฀a฀r฀e ฀c฀o฀m฀p฀u฀t฀e฀d ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y ฀a฀n฀d ฀s฀e฀l฀e฀c฀t฀e฀d ฀f฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n


























฀1฀. ฀P฀o฀w฀e฀r ฀L฀o฀s฀s฀, ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀P฀o฀w฀e฀r ฀L฀o฀s฀s฀, ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀h฀e฀r฀e฀b฀y ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀i฀n ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀w฀h฀e฀t฀h฀e฀r ฀t฀h฀e฀y
฀a฀r฀e ฀c฀a฀p฀a฀b฀l฀e ฀o฀r ฀n฀o฀t฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀o฀n฀e฀s ฀t฀h฀a฀t ฀a฀r฀e ฀n฀o฀t ฀c฀a฀p฀a฀b฀l฀e ฀w฀i฀l฀l ฀e฀v฀e฀n฀t฀u฀a฀l฀l฀y ฀d฀r฀o฀p ฀t฀h฀e ฀p฀a฀c฀k฀e฀t
฀a฀n฀d ฀p฀o฀w฀e฀r ฀i฀s ฀w฀a฀s฀t฀e฀d ฀i฀n ฀t฀h฀e ฀c฀o฀u฀r฀s฀e ฀o฀f ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀F฀i฀g฀u฀r฀e ฀6฀.฀5 ฀c฀o฀m฀-
฀p฀a฀r฀e฀d ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t
฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀r฀e฀d฀u฀c฀e฀s
฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀b฀y ฀4฀8฀% ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀a฀s ฀w฀e฀l฀l฀. ฀A฀s ฀d฀e฀s฀c฀r฀i฀b฀e฀d ฀e฀a฀r฀l฀i฀e฀r฀,
฀t฀h฀e ฀m฀a฀r฀g฀i฀n ฀o฀f ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e ฀i฀s ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o ฀t฀h฀e ฀w฀o฀r฀k ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀e฀m฀p฀l฀o฀y฀e฀d ฀t฀o ฀t฀h฀e ฀p฀r฀o฀-
฀t฀o฀c฀o฀l฀. ฀G฀e฀n฀e฀r฀a฀l฀l฀y฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀u฀t฀p฀e฀r฀f฀o฀r฀m฀e฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t ฀o฀n฀l฀y ฀t฀h฀e ฀s฀t฀a฀b฀l฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀a฀r฀e ฀u฀s฀e฀d ฀b฀y ฀t฀h฀e
฀A฀O฀D฀V ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀.
฀F฀i฀g฀u฀r฀e ฀6฀.฀6 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀d฀e฀l฀a฀y ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t
฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀A฀t ฀t฀h฀e ฀s฀t฀a฀r฀t ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀a ฀h฀u฀g฀e ฀d฀e฀l฀a฀y ฀o฀f
฀a฀n ฀a฀v฀e฀r฀a฀g฀e ฀o฀f ฀a฀b฀o฀u฀t ฀7฀0 ฀s฀e฀c฀o฀n฀d฀s ฀f฀o฀r ฀t฀h฀e ฀t฀w฀o ฀n฀e฀t฀w฀o฀r฀k฀s฀, ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀s฀t฀a฀g฀e ฀o฀f
฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀a฀s ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀t฀a฀b฀i฀l฀i฀z฀e฀d฀, ฀t฀h฀e
฀d฀e฀l฀a฀y ฀d฀r฀o฀p฀p฀e฀d ฀t฀o ฀5฀0 ฀s฀e฀c฀o฀n฀d฀s ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀a฀n฀d ฀r฀e฀m฀a฀i฀n฀e฀d ฀s฀t฀a฀b฀l฀e
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฀F฀i฀g฀u฀r฀e ฀6฀.฀6฀: ฀D฀e฀l฀a฀y ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀.
฀1฀. ฀D฀e฀l฀a฀y ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀D฀e฀l฀a฀y ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀F฀i฀g฀u฀r฀e ฀6฀.฀7฀: ฀D฀e฀l฀a฀y ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀.
฀1฀. ฀D฀e฀l฀a฀y ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀D฀e฀l฀a฀y ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
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฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀, ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀5฀5 ฀s฀e฀c฀o฀n฀d฀s ฀d฀e฀l฀a฀y ฀w฀i฀t฀h ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k฀.
฀T฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀f฀u฀r฀t฀h฀e฀r ฀s฀h฀o฀w฀s ฀t฀h฀a฀t฀, ฀t฀h฀e฀r฀e ฀w฀a฀s ฀f฀r฀e฀q฀u฀e฀n฀t ฀l฀i฀n฀k ฀f฀a฀i฀l฀u฀r฀e ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀h฀i฀c฀h ฀c฀a฀u฀s฀e฀s
฀t฀h฀e฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o฀i฀n฀i฀t฀i฀a฀t฀e ฀f฀r฀e฀s฀h฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀a฀n฀d฀l฀e฀a฀d฀s ฀t฀o฀h฀i฀g฀h฀d฀e฀l฀a฀y฀i฀n฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀.
฀A฀l฀s฀o ฀i฀n ฀F฀i฀g฀u฀r฀e ฀6฀.฀7฀, ฀l฀e฀s฀s ฀d฀e฀l฀a฀y ฀w฀a฀s ฀o฀b฀s฀e฀r฀v฀e฀d ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀u฀s฀i฀n฀g ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀F฀r฀o฀m
฀t฀h฀e฀d฀e฀l฀a฀y฀c฀u฀r฀v฀e฀s฀, ฀t฀h฀e฀n฀e฀t฀w฀o฀r฀k฀w฀i฀t฀h฀t฀h฀e฀p฀o฀w฀e฀r฀m฀o฀d฀e฀l ฀r฀e฀c฀o฀r฀d฀e฀d฀l฀e฀s฀s฀d฀e฀l฀a฀y฀a฀s฀c฀o฀m฀p฀a฀r฀e฀d฀t฀o฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀I฀n ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀,
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀r฀e฀c฀o฀r฀d฀e฀d ฀a ฀d฀e฀l฀a฀y ฀a฀l฀m฀o฀s฀t ฀t฀w฀o ฀a฀n฀d ฀a ฀h฀a฀l฀f ฀(฀2 ฀1฀/฀2฀) ฀t฀i฀m฀e฀s
฀l฀e฀s฀s ฀t฀h฀a฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀.
฀I฀n ฀g฀e฀n฀e฀r฀a฀l฀, ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s฀, ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀h฀a฀s ฀n฀o ฀e฀f฀f฀e฀c฀t ฀o฀n
฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e ฀l฀o฀o฀k฀i฀n฀g ฀a฀t ฀t฀h฀e ฀l฀e฀s฀s ฀d฀e฀l฀a฀y ฀r฀e฀c฀o฀r฀d฀e฀d ฀f฀o฀r ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o฀s ฀a฀s
฀w฀e฀l฀l ฀a฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
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฀I฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀a฀n ฀a฀d฀a฀p฀t฀i฀v฀e ฀a฀p฀p฀r฀o฀a฀c฀h ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀d฀e฀v฀e฀l฀o฀p ฀m฀o฀d฀e฀l ฀f฀o฀r ฀c฀a฀l฀c฀u฀l฀a฀t฀i฀n฀g ฀p฀o฀w฀e฀r
฀m฀e฀t฀r฀i฀c฀s ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀I฀t ฀h฀a฀s ฀b฀e฀e฀n ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀c฀o฀n฀s฀e฀r฀v฀e฀d ฀m฀o฀r฀e ฀p฀o฀w฀e฀r ฀t฀h฀a฀n ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀n฀o ฀d฀e฀l฀a฀y ฀e฀f฀f฀e฀c฀t ฀i฀n ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k฀.
฀T฀h฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀s ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀i฀t฀h ฀t฀h฀e ฀a฀d฀d฀i฀t฀i฀o฀n ฀o฀f ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀i฀n ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀g฀r฀e฀a฀t฀e฀r ฀m฀o฀s฀t
฀p฀a฀r฀t ฀o฀f ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r ฀i฀s ฀t฀h฀a฀t฀, ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀(฀s฀) ฀c฀o฀n฀s฀e฀r฀v฀e฀s ฀p฀o฀w฀e฀r ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y ฀a฀n฀d ฀e฀n฀h฀a฀n฀c฀e฀s
฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀w฀h฀e฀r฀e฀b฀y ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀s฀e฀n฀d ฀o฀u฀t ฀a ฀r฀o฀u฀t฀e ฀r฀e฀q฀u฀e฀s฀t฀, ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s฀, ฀i฀f ฀t฀h฀e฀y
฀h฀a฀v฀e ฀e฀n฀o฀u฀g฀h ฀p฀o฀w฀e฀r ฀t฀o ฀c฀a฀r฀r฀y ฀o฀u฀t ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀i฀s ฀i฀s ฀a฀c฀h฀i฀e฀v฀e฀d ฀b฀y ฀c฀o฀m฀p฀a฀r฀i฀n฀g
฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀w฀i฀t฀h ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀m฀o฀d฀e฀l ฀v฀i฀a ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d
฀m฀o฀d฀e฀l฀i฀s฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d฀i฀n฀t฀o฀t฀h฀e฀A฀d฀H฀o฀c฀O฀n฀d฀e฀m฀a฀n฀d฀D฀i฀s฀t฀a฀n฀c฀e฀V฀e฀c฀t฀o฀r฀(฀A฀O฀D฀V฀)฀a฀n฀d฀D฀y฀n฀a฀m฀i฀c
฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀) ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀e ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g฀s ฀o฀f ฀5฀0฀% ฀w฀e฀r฀e
฀a฀c฀h฀i฀e฀v฀e฀d ฀w฀i฀t฀h ฀n฀o ฀d฀e฀l฀a฀y ฀e฀f฀f฀e฀c฀t ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀n฀d ฀i฀n฀c฀r฀e฀a฀s฀e฀d ฀i฀n ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀b฀y ฀6฀0฀%฀, ฀a฀s
฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀n฀e฀x฀t ฀c฀h฀a฀p฀t฀e฀r ฀w฀i฀l฀l ฀l฀o฀o฀k ฀a฀t ฀t฀h฀e ฀o฀t฀h฀e฀r
฀f฀a฀c฀t฀o฀r฀s ฀t฀h฀a฀t ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀s ฀t฀o ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n
฀m฀e฀t฀r฀i฀c฀s ฀o฀f ฀a ฀m฀o฀b฀i฀l฀e ฀h฀o฀s฀t ฀i฀n ฀a฀n ฀a฀d ฀h฀o฀c ฀m฀o฀d฀e ฀a฀r฀e ฀d฀e฀p฀e฀n฀d฀e฀n฀t ฀u฀p฀o฀n ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r฀.
฀T฀h฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e฀s฀e ฀m฀e฀t฀r฀i฀c฀s ฀w฀i฀l฀l ฀t฀a฀k฀e ฀i฀n฀t฀o ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀t฀i฀o฀n ฀s฀u฀c฀h ฀t฀h฀i฀n฀g฀s ฀a฀s ฀h฀o฀w ฀t฀r฀a฀n฀s฀m฀i฀t
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฀p฀o฀w฀e฀r ฀i฀s ฀u฀t฀i฀l฀i฀z฀e฀d ฀d฀u฀r฀i฀n฀g ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀a฀m฀o฀n฀g ฀t฀h฀e ฀n฀o฀d฀e฀s฀. ฀A฀t฀t฀e฀m฀p฀t฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀m฀a฀d฀e











฀M฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀d฀e฀p฀e฀n฀d ฀o฀n ฀b฀a฀t฀t฀e฀r฀i฀e฀s ฀f฀o฀r ฀p฀o฀w฀e฀r ฀s฀u฀p฀p฀l฀y ฀a฀n฀d ฀s฀i฀n฀c฀e ฀b฀a฀t฀t฀e฀r฀y ฀p฀o฀w฀e฀r ฀i฀s
฀l฀i฀m฀i฀t฀e฀d฀, ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀d฀e฀p฀i฀c฀t฀s ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀u฀t฀m฀o฀s฀t ฀i฀s฀s฀u฀e฀s ฀i฀n ฀d฀e฀s฀i฀g฀n฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀-
฀r฀i฀t฀h฀m฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀[฀1฀2฀9฀]฀. ฀S฀e฀v฀e฀r฀a฀l ฀w฀o฀r฀k฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀i฀n ฀b฀a฀t฀t฀e฀r฀y ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y ฀s฀h฀o฀w
฀t฀h฀a฀t ฀o฀n฀l฀y ฀s฀l฀i฀g฀h฀t ฀i฀m฀p฀r฀o฀v฀e฀m฀e฀n฀t ฀i฀n ฀t฀h฀e ฀b฀a฀t฀t฀e฀r฀y ฀l฀i฀f฀e ฀i฀s ฀e฀x฀p฀e฀c฀t฀e฀d ฀i฀n ฀t฀h฀e ฀n฀e฀a฀r ฀f฀u฀t฀u฀r฀e ฀[฀1฀3฀0฀]฀. ฀S฀o฀, ฀i฀t
฀i฀s ฀e฀s฀s฀e฀n฀t฀i฀a฀l ฀t฀h฀a฀t฀, ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀s฀h฀o฀u฀l฀d ฀b฀e ฀o฀p฀t฀i฀m฀i฀z฀e฀d ฀e฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y ฀b฀y ฀i฀d฀e฀n฀t฀i฀f฀y฀i฀n฀g ฀d฀i฀f f e r฀-
฀e฀n฀t ฀m฀e฀d฀i฀u฀m฀s ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀u฀s฀a฀g฀e ฀o฀f ฀p฀o฀w฀e฀r ฀w฀i฀t฀h฀o฀u฀t ฀a฀f฀f฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
฀L฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s ฀o฀n ฀b฀a฀t฀t฀e฀r฀y ฀l฀i฀f฀e ฀a฀n฀d ฀t฀h฀e ฀e฀x฀t฀r฀a ฀p฀o฀w฀e฀r ฀r฀e฀q฀u฀i฀r฀e฀m฀e฀n฀t฀s ฀f฀o฀r ฀a฀s฀s฀i฀s฀t฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k ฀o฀p฀e฀r฀a฀-
฀t฀i฀o฀n฀s ฀s฀u฀c฀h ฀a฀s ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀o฀r ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀i฀n ฀e฀a฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀n ฀M฀A฀N฀E฀T฀m฀a฀k฀e฀s ฀t฀h฀e ฀i฀s฀s฀u฀e ฀o฀f
฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀m฀a฀i฀n ฀c฀o฀n฀c฀e฀r฀n฀s ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀. ฀P฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t
฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀t ฀s฀e฀v฀e฀r฀a฀l ฀l฀e฀v฀e฀l฀s ฀o฀f ฀a ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e ฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l
฀l฀a฀y฀e฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n฀s฀, ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀s฀y฀s฀t฀e฀m ฀[฀1฀3฀1฀]฀.
฀T฀a฀k฀e฀u฀c฀h฀i ฀e฀t ฀a฀l฀.฀, ฀i฀n฀[฀1฀3฀2฀]฀, ฀o฀b฀s฀e฀r฀v฀e฀d฀f฀r฀o฀m฀t฀h฀e฀i฀r ฀w฀o฀r฀k฀t฀h฀a฀t ฀p฀o฀w฀e฀r฀i฀s฀w฀a฀s฀t฀e฀d฀w฀h฀e฀n฀w฀i฀r฀e฀-
฀l฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s ฀a฀r฀e ฀i฀n ฀i฀d฀l฀e ฀s฀t฀a฀t฀e฀, ฀a฀n฀d ฀h฀e฀n฀c฀e ฀c฀o฀n฀c฀l฀u฀d฀e฀d ฀t฀h฀a฀t ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t ฀t฀h฀e ฀i฀n฀t฀e฀r฀f฀a c s
฀r฀e฀m฀a฀i฀n ฀i฀n ฀t฀h฀e ฀i฀d฀e฀a฀l ฀s฀t฀a฀t฀e ฀f฀o฀r ฀a ฀l฀o฀n฀g ฀p฀e฀r฀i฀o฀d ฀o฀f ฀t฀i฀m฀e฀, ฀t฀u฀r฀n฀i฀n฀g ฀o฀f฀f ฀t฀h฀e ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s ฀r฀a฀d฀i฀o ฀w฀h฀i฀l฀e
฀n฀o฀t ฀i฀n ฀u฀s฀e ฀w฀o฀u฀l฀d ฀r฀e฀d฀u฀c฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀A฀n ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t
฀b฀y ฀Z฀h฀e฀n฀g ฀a฀n฀d ฀K฀r฀a฀v฀e฀t฀s ฀i฀n ฀[฀1฀3฀3฀] ฀h฀a฀s ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀t฀h฀e ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f ฀p฀o฀w฀e฀r ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d
฀h฀o฀c ฀i฀s ฀m฀a฀r฀g฀i฀n฀a฀l฀l฀y ฀l฀o฀w฀e฀r ฀t฀h฀a฀n ฀t฀h฀a฀t ฀c฀o฀n฀s฀u฀m฀e฀d ฀i฀n ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀s฀t฀a฀t฀e฀. ฀T฀h e฀y a l฀s฀o
฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀n ฀e฀x฀t฀e฀n฀s฀i฀b฀l฀e ฀o฀n ฀d฀e฀m฀a฀n฀d ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀f฀o฀r ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s
฀t฀h฀a฀t ฀a฀d฀a฀p฀t฀s ฀t฀o ฀t฀r฀a฀f฀f฀i฀c ฀l฀o฀a฀d฀. ฀E฀a฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀k฀e฀e฀p฀s ฀s฀o฀f฀t ฀s฀t฀a฀t฀e ฀t฀i฀m฀e฀r฀s ฀t฀h฀a฀t ฀o฀b฀s฀e฀r฀v฀e ฀r฀o฀u฀t฀i฀n฀g
฀c฀o฀n฀t฀r฀o฀l ฀a฀n฀d ฀d฀a฀t฀a ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀t฀o ฀d฀e฀c฀i฀d฀e ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀t฀r฀a฀n฀s฀i฀t฀i฀o฀n฀s฀. ฀T฀h฀i฀s ฀p฀r฀o฀c฀e฀s฀s ฀e฀n฀-
฀a฀b฀l฀e฀s ฀n฀o฀d฀e฀s ฀t฀o ฀g฀o ฀o฀f฀f ฀t฀e฀m฀p฀o฀r฀a฀r฀i฀l฀y ฀a฀s ฀s฀u฀p฀p฀o฀r฀t฀e฀d ฀b฀y ฀t฀h฀e ฀M฀A฀C ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀A ฀p฀r฀o฀t฀o฀t฀y฀p฀e ฀o฀f ฀t฀h฀e
฀s฀p฀e฀c฀i฀f฀i฀e฀d ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀i฀s ฀t฀h฀e฀n ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀1 ฀M฀A฀C ฀p฀r฀o฀-
฀t฀o฀c฀o฀l฀. ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀u฀s฀i฀n฀g ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀r฀e฀d฀u฀c฀e฀s
฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀t฀o ฀a฀b฀o฀u฀t ฀h฀a฀l฀f ฀t฀h฀e ฀r฀a฀t฀e ฀a฀t ฀w฀h฀i฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀-
฀m฀e฀n฀t ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀w฀o฀u฀l฀d ฀c฀o฀n฀s฀u฀m฀e฀. ฀T฀h฀e ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀i฀n฀t฀e฀g฀r฀a฀t฀e฀s ฀p฀o฀w฀e฀r
฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s ฀f฀r฀o฀m ฀M฀A฀C ฀l฀a฀y฀e฀r ฀a฀n฀d ฀a฀l฀s฀o ฀r฀o฀u฀t฀i฀n฀g ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀f฀r฀o฀m ฀t฀h฀e ฀a฀d ฀h฀o฀c
฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀A฀r฀u฀l฀a฀n฀a฀n฀d฀a฀m ฀a฀n฀d ฀P฀a฀r฀t฀h฀a฀s฀a฀r฀a฀t฀h฀y ฀i฀n ฀[฀1฀3฀4฀] ฀p฀r฀o฀p฀o฀s฀e฀d ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀-
฀t฀i฀o฀n ฀s฀c฀h฀e฀m฀e ฀t฀o ฀r฀e฀d฀u฀c฀e ฀i฀d฀l฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀. ฀T฀h฀e ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀i฀t฀y ฀o฀f ฀t฀h฀i฀s ฀s฀c฀h฀e฀m฀e ฀i฀s ฀n฀o฀t
฀d฀e฀p฀e฀n฀d฀e฀n฀t ฀o฀n ฀t฀h฀e ฀d฀e฀s฀i฀g฀n ฀a฀n฀d ฀o฀p฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w ฀t฀h฀a฀t
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฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀p฀a฀t฀t฀e฀r฀n฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e฀s฀e ฀t฀w฀o ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀s฀e฀e฀m ฀v฀e฀r฀y ฀c฀l฀o฀s฀e฀. ฀D฀S฀R ฀p฀e฀r฀-
฀f฀o฀r฀m฀s ฀s฀l฀i฀g฀h฀t฀l฀y ฀b฀e฀t฀t฀e฀r ฀t฀h฀a฀n ฀A฀O฀D฀V ฀i฀n ฀c฀a฀s฀e฀s ฀w฀h฀e฀r฀e ฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀a฀r฀e ฀p฀r฀e฀s฀e฀n฀t฀.
฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀d฀e฀r฀i฀v฀e ฀t฀h฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀o฀f ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s฀, ฀t฀h฀e ฀s฀t฀a฀n฀-
฀d฀a฀r฀d ฀d฀e฀v฀i฀a฀t฀i฀o฀n ฀o฀f ฀r฀e฀m฀a฀i฀n฀i฀n฀g ฀p฀o฀w฀e฀r ฀o฀n ฀t฀h฀e ฀n฀o฀d฀e฀s ฀a฀f฀t฀e฀r ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀w฀a฀s ฀m฀e฀a฀s฀u฀r฀e฀d฀. ฀A ฀l฀o฀w฀e฀r
฀s฀t฀a฀n฀d฀a฀r฀d ฀d฀e฀v฀i฀a฀t฀i฀o฀n ฀l฀e฀a฀d฀s ฀t฀o ฀a ฀m฀o฀r฀e ฀b฀a฀l฀a฀n฀c฀e฀d ฀n฀o฀d฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n฀. ฀F฀r฀o฀m฀t฀h฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀s ฀m฀a฀d฀e
฀o฀n ฀t฀h฀e ฀t฀w฀o ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e฀i฀r ฀n฀o฀d฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n฀, ฀A฀O฀D฀V ฀s฀h฀o฀w ฀a ฀s฀l฀i฀g฀h฀t฀l฀y ฀m฀o฀r฀e ฀b฀a฀l฀-
฀a฀n฀c฀e฀d ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀t฀h฀a฀n ฀t฀h฀e ฀D฀S฀R฀. ฀A฀r฀u฀l฀a฀n฀a฀n฀d฀a฀m ฀a฀n฀d ฀P฀a฀r฀t฀h฀a฀s฀a฀r฀a฀t฀h฀y ฀i฀n ฀[฀1฀3฀4฀] ฀c฀o฀n฀c฀l฀u฀d฀e฀d ฀t฀h฀a฀t
฀D฀S฀R ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀p฀r฀o฀v฀i฀d฀e฀s ฀t฀h฀e ฀m฀o฀s฀t ฀r฀e฀l฀i฀a฀b฀l฀e ฀c฀o฀m฀b฀i฀n฀a฀t฀i฀o฀n ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀p฀e฀r฀f฀o฀r฀-
฀m฀a฀n฀c฀e ฀a฀n฀d ฀d฀a฀t฀a ฀d฀e฀l฀i฀v฀e฀r฀y ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀a฀n฀d ฀c฀o฀n฀t฀r฀o฀l ฀h฀a฀v฀e
฀b฀e฀c฀o฀m฀e ฀p฀a฀r฀a฀m฀o฀u฀n฀t ฀i฀s฀s฀u฀e฀s ฀t฀h฀a฀t ฀r฀e฀c฀e฀i฀v฀e ฀g฀r฀e฀a฀t฀e฀r ฀a฀t฀t฀e฀n฀t฀i฀o฀n ฀i฀n ฀r฀e฀c฀e฀n฀t ฀t฀i฀m฀e฀s ฀[฀5฀7฀]฀. ฀T฀h฀e ฀I฀E฀E฀E
฀8฀0฀2฀.฀1฀1 ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀i฀s ฀t฀h฀e ฀b฀a฀s฀i฀c ฀p฀l฀a฀t฀f฀o฀r฀m ฀m฀o฀s฀t ฀w฀i฀d฀e฀l฀y ฀d฀e฀p฀l฀o฀y฀e฀d ฀w฀h฀e฀n ฀i฀t
฀c฀o฀m฀e฀s฀t฀o฀w฀i฀r฀e฀l฀e฀s฀s฀n฀e฀t฀w฀o฀r฀k฀s฀p฀o฀w฀e฀r฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n฀p฀r฀o฀t฀o฀c฀o฀l฀s฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀[฀5฀8฀]฀,฀[฀5฀7฀]฀,฀[฀6฀0฀]฀,฀[฀2฀4฀]฀.
฀B฀u฀t ฀e฀m฀p฀i฀r฀i฀c฀a฀l ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀c฀o฀n฀c฀e฀r฀n฀i฀n฀g ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀b฀e฀h฀a฀v฀i฀o฀u฀r ฀o฀f ฀w฀e฀l฀l฀-฀k฀n฀o฀w฀n
฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s ฀i฀s ฀n฀o฀t ฀a฀v฀a฀i฀l฀a฀b฀l฀e ฀[฀6฀0฀]฀, ฀[฀2฀4฀] ฀a฀n฀d ฀v฀e฀n฀d฀o฀r ฀d฀e฀v฀i฀c฀e ฀s฀p฀e฀c฀i฀f฀i฀c฀a฀t฀i฀o฀n฀s
฀d฀o ฀n฀o฀t ฀p฀r฀o฀v฀i฀d฀e ฀e฀n฀o฀u฀g฀h ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n ฀a ฀f฀o฀r฀m ฀t฀h฀a฀t ฀m฀a฀y ฀b฀e ฀h฀e฀l฀p฀f฀u฀l ฀t฀o ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀v฀e฀l฀o฀p฀e฀r฀s฀.
฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀d฀e฀s฀i฀g฀n ฀a฀n฀d ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀d฀e฀m฀a฀n฀d ฀t฀h฀e ฀k฀n฀o฀w฀l฀-
฀e฀d฀g฀e ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f ฀a฀c฀t฀u฀a฀l ฀w฀i฀r฀e฀l฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀a฀c฀e฀s ฀[฀6฀0฀]฀, ฀[฀5฀7฀]฀. ฀M฀o฀s฀t
฀r฀e฀s฀e฀a฀r฀c฀h ฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀s฀c฀h฀e฀m฀e฀s ฀h฀a฀s ฀t฀a฀r฀g฀e฀t฀e฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀t฀h฀a฀t ฀a฀r฀e ฀s฀t฀r฀u฀c฀-
฀t฀u฀r฀e฀d ฀a฀r฀o฀u฀n฀d ฀b฀a฀s฀e ฀s฀t฀a฀t฀i฀o฀n฀s ฀a฀n฀d ฀c฀e฀n฀t฀r฀a฀l฀i฀z฀e฀d ฀s฀e฀r฀v฀e฀r฀s ฀[฀2฀4฀] ฀w฀h฀i฀c฀h ฀d฀o ฀n฀o฀t ฀h฀a฀v฀e ฀t฀h฀e ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s
฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀w฀i฀t฀h฀s฀m฀a฀l฀l฀, ฀p฀o฀r฀t฀a฀b฀l฀e฀d฀e฀v฀i฀c฀e฀s฀. ฀B฀y฀c฀o฀n฀t฀r฀a฀s฀t฀, ฀M฀A฀N฀E฀T฀s฀, ฀a฀s฀e฀x฀p฀l฀a฀i฀n฀e฀de a r l฀i฀e฀r฀d฀o n o t
฀o฀p฀e฀r฀a฀t฀e ฀w฀i฀t฀h ฀t฀h฀e ฀s฀e฀r฀v฀i฀c฀e฀s ฀o฀f ฀s฀u฀c฀h฀f฀i฀x฀e฀d฀n฀e฀t฀w฀o฀r฀k฀c฀a฀b฀l฀i฀n฀g฀i฀n฀f฀r฀a฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀[฀2฀4฀]฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀t ฀i฀s
฀c฀u฀m฀b฀e฀r฀s฀o฀m฀e฀a฀s฀w฀e฀l฀l ฀a฀s฀c฀h฀a฀l฀l฀e฀n฀g฀i฀n฀g฀t฀o฀d฀e฀s฀i฀g฀n฀a฀n฀d฀d฀e฀v฀e฀l฀o฀p฀p฀o฀w฀e฀r฀c฀o฀n฀t฀r฀o฀l ฀s฀t฀r฀a฀t฀e฀g฀i฀e฀s฀i฀n฀a฀n฀a฀d
฀h฀o฀c ฀f฀a฀s฀h฀i฀o฀n ฀[฀1฀3฀5฀]฀. ฀S฀o฀m฀e ฀r฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀h฀a฀v฀e ฀c฀o฀n฀d฀u฀c฀t฀e฀d ฀p฀r฀a฀c฀t฀i฀c฀a฀l ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s ฀o฀n ฀t฀h฀e ฀a฀c฀t฀u฀a฀l
฀w฀i฀r฀e฀l฀e฀s฀s ฀d฀e฀v฀i฀c฀e฀s ฀[฀7฀3฀]฀, ฀f฀o฀r ฀i฀n฀s฀t฀a฀n฀c฀e฀, ฀L฀a฀p฀t฀o฀p฀, ฀P฀D฀A฀, ฀e฀t฀c฀. ฀m฀e฀a฀s฀u฀r฀i฀n฀g ฀t฀h฀e ฀c฀o฀n฀s฀u฀m฀e฀d ฀p฀o฀w฀e฀r ฀i฀n
฀a ฀r฀e฀a฀l ฀t฀i฀m฀e ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀, ฀w฀h฀i฀c฀h ฀s฀e฀r฀v฀e฀s ฀a฀s ฀a฀n ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l ฀r฀e฀f฀e฀r฀e฀n฀c฀e ฀f฀o฀r ฀t฀h฀i฀s ฀d฀e฀s฀i฀g฀n฀. ฀L฀i฀t฀e฀r฀-
฀a฀t฀u฀r฀e ฀[฀6฀0฀]฀, ฀[฀5฀7฀] ฀a฀n฀d ฀[฀2฀4฀] ฀a฀r฀e ฀s฀o฀m฀e ฀o฀f ฀t฀h฀e฀s฀e ฀w฀o฀r฀k฀s฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀, ฀a฀s ฀a
฀c฀h฀a฀l฀l฀e฀n฀g฀e ฀i฀s ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀t฀h฀e ฀f฀i฀r฀s฀t ฀a฀n฀d ฀f฀o฀r฀e฀m฀o฀s฀t ฀r฀e฀s฀p฀o฀n฀s฀e฀s ฀b฀e฀c฀a฀u฀s฀e ฀e฀v฀e฀r฀y ฀o฀t฀h฀e฀r ฀a฀c฀t฀i฀v฀i฀t฀y ฀o฀f ฀t฀h฀e
฀n฀e฀t฀w฀o฀r฀k ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀t฀h฀e ฀a฀b฀i฀l฀i฀t฀y ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀l฀i฀v฀e ฀c฀o฀n฀n฀e฀c฀t฀i฀v฀i฀t฀y฀, ฀w฀h฀i฀c฀h ฀i฀s ฀a฀n
฀e฀x฀c฀l฀u฀s฀i฀v฀e ฀r฀o฀l฀e ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀s฀o฀u฀r฀c฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀-
฀n฀i฀q฀u฀e ฀i฀s ฀p฀r฀o฀p฀o฀s฀e฀d ฀f฀o฀r ฀M฀A฀N฀E฀T฀s ฀t฀h฀a฀t ฀c฀o฀m฀p฀u฀t฀e฀s ฀p฀o฀w฀e฀r ฀l฀e฀s฀s ฀c฀o฀s฀t฀l฀y ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n
฀a฀n฀d ฀c฀o฀n฀s฀e฀r฀v฀e฀s ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y ฀f฀o฀r ฀p฀r฀o฀p฀e฀r ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀o฀f ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀.
฀8฀5
3URSRVHG 3RZHU &RQVHUYDWLRQ 7HFKQLTXHV
 3URSRVHG 3RZHU &RQVHUYDWLRQ 7HFKQLTXHV
฀W฀h฀i฀l฀e ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e ฀M฀A฀N฀E฀T฀’฀s ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀, ฀i฀t ฀i฀s ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀t฀o ฀m฀o฀d฀i฀f฀y ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀r฀o฀u฀t฀-
฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀t฀o ฀s฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y ฀c฀o฀n฀s฀e฀r฀v฀e ฀p฀o฀w฀e฀r ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀c฀a฀n ฀b฀e ฀u฀s฀e฀d
฀o฀n ฀a฀n฀y ฀o฀f ฀t฀h฀e ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s฀.
 'HVFULSWLRQ RI WKH 3RZHU &RQVHUYDWLRQ 0RGHO
฀T฀h฀e ฀s฀e฀t฀b฀a฀c฀k ฀t฀o ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀i฀n ฀a฀d ฀h฀o฀c ฀m฀o฀b฀i฀l฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s ฀i฀s ฀c฀h฀o฀i฀c฀e ฀o฀f ฀t฀r฀a฀n฀s฀-
฀m฀i฀t ฀p฀o฀w฀e฀r฀. ฀M฀o฀s฀t ฀o฀f ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k ฀w฀a฀s ฀d฀o฀n฀e ฀i฀n ฀t฀r฀y฀i฀n฀g ฀t฀o ฀e฀s฀t฀a฀b฀l฀i฀s฀h ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d
฀p฀o฀w฀e฀r ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s฀. ฀F฀o฀r ฀i฀n฀s฀t฀a฀n฀c฀e฀, ฀t฀h฀e ฀a฀c฀t฀u฀a฀l ฀a฀m฀o฀u฀n฀t ฀o฀f ฀p฀o฀w฀e฀r ฀a฀l฀l฀o฀t฀t฀e฀d ฀t฀o ฀t฀h฀e
฀t฀r฀a฀n฀s฀c฀e฀i฀v฀e฀r ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e ฀i฀s ฀n฀o฀t ฀a฀c฀t฀u฀a฀l฀l฀y ฀i฀n฀c฀l฀u฀d฀e฀d ฀i฀n ฀v฀e฀n฀d฀o฀r ฀s฀p฀e฀c฀i฀f฀i฀c฀a฀t฀i฀o฀n฀, ฀a฀n฀d ฀s฀u฀c฀h
฀a ฀p฀a฀r฀a฀m฀e฀t฀e฀r ฀i฀s ฀v฀e฀r฀y ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀w฀h฀e฀n ฀i฀t ฀c฀o฀m฀e฀s ฀t฀o ฀p฀r฀o฀t฀o฀c฀o฀l ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀a฀n฀d ฀e฀n฀h฀a฀n฀c฀e฀m฀e฀n฀t฀.
฀T฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀o฀n ฀p฀o฀w฀e฀r ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s ฀t฀h฀a฀t ฀d฀e฀p฀e฀n฀d
฀o฀n ฀b฀a฀t฀t฀e฀r฀y ฀p฀o฀w฀e฀r ฀s฀u฀c฀h ฀a฀s ฀t฀h฀o฀s฀e ฀i฀n ฀a฀d ฀h฀o฀c ฀m฀o฀d฀e ฀i฀s ฀p฀a฀r฀a฀m฀o฀u฀n฀t฀. ฀T฀h฀e ฀t฀y฀p฀i฀c฀a฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n
฀p฀o฀w฀e฀r ฀o฀f ฀t฀h฀e ฀C฀I฀S฀C฀O ฀A฀i฀r฀o฀n฀e฀t ฀3฀4฀0 ฀A฀c฀c฀e฀s฀s ฀P฀o฀i฀n฀t ฀t฀h฀a฀t ฀u฀t฀i฀l฀i฀z฀e฀s ฀p฀o฀w฀e฀r ฀g฀e฀n฀e฀r฀a฀t฀i฀n฀g ฀m฀e฀t฀e฀r ฀i฀s ฀i฀n
฀t฀h฀e ฀r฀a฀n฀g฀e ฀o฀f ฀-฀1฀0 ฀d฀B฀m฀(฀0฀.฀1 ฀m฀W฀) ฀t฀o ฀+฀3฀0 ฀d฀B฀m฀(฀1 ฀W฀) ฀i฀s ฀3฀2฀m฀W฀(฀1฀5฀d฀B฀m฀) ฀[฀8฀0฀]฀, ฀[฀1฀3฀6฀]฀. ฀T฀h฀i฀s ฀i฀s
฀t฀h฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀L฀A฀N฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀i฀n ฀l฀a฀p฀t฀o฀p฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀a฀t ฀f฀o฀r ฀t฀y฀p฀i฀c฀a฀l ฀c฀e฀l฀l฀u฀l฀ar p h฀o฀n฀e
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀(฀P฀o฀w฀e฀r ฀C฀l฀a฀s฀s ฀2 ฀M฀o฀b฀i฀l฀e฀s฀) ฀i฀s ฀5฀0฀0฀m฀W ฀(฀2฀7฀d฀B฀m฀)฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀i฀n ฀t฀h฀i฀s ฀r฀e฀-
฀s฀e฀a฀r฀c฀h ฀w฀o฀r฀k฀, ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀e฀t ฀u฀p ฀i฀s ฀m฀o฀d฀e฀l฀l฀e฀d ฀w฀i฀t฀h ฀l฀a฀p฀t฀o฀p฀s ฀a฀s ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀, ฀a฀n฀d ฀t฀h฀e
฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r ฀i฀s ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀l฀y ฀u฀s฀i฀n฀g ฀t฀h฀e ฀v฀a฀l฀u฀e ฀o฀f ฀3฀2฀m฀W฀. ฀T฀h฀e ฀I฀E฀E฀E฀8฀0฀2฀.฀1฀1
฀s฀t฀a฀n฀d฀a฀r฀d฀’฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀s฀u฀p฀p฀o฀r฀t ฀p฀o฀w฀e฀r ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀i฀n ฀t฀w฀o ฀m฀o฀d฀e฀s฀: ฀(฀1฀) ฀C฀o฀n฀-
฀t฀i฀n฀u฀o฀u฀s ฀A฀w฀a฀r฀e ฀M฀o฀d฀e ฀a฀n฀d ฀(฀2฀) ฀P฀o฀w฀e฀r ฀S฀a฀v฀e ฀P฀o฀l฀l฀i฀n฀g ฀M฀o฀d฀e฀. ฀I฀t ฀i฀s ฀s฀h฀o฀w฀n ฀t฀h฀a฀t ฀I฀E฀E฀E ฀8฀0฀2฀.฀1฀b
฀i฀n ฀a฀n ฀i฀d฀l฀e ฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e ฀h฀a฀s ฀a ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f ฀8฀0฀0฀m฀W฀. ฀T฀h฀i฀s ฀i฀s ฀c฀o฀m฀p฀a฀r฀a฀b฀l฀e ฀t฀o
฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀w฀h฀i฀l฀e ฀r฀e฀c฀e฀i฀v฀i฀n฀g ฀o฀r ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀(฀l฀0฀0฀0฀m฀W฀-฀1฀3฀0฀0฀m฀W ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀)฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀n ฀t฀h฀e ฀s฀l฀e฀e฀p฀i฀n฀g ฀m฀o฀d฀e ฀c฀a฀s฀e฀, ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀i฀s ฀(฀6฀6฀m฀W฀-฀3฀0฀m฀W฀)฀. ฀T฀h฀e฀s฀e
฀v฀a฀l฀u฀e฀s ฀c฀a฀n ฀v฀a฀r฀y ฀d฀e฀p฀e฀n฀d฀i฀n฀g ฀o฀n ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀r ฀a฀n฀d ฀m฀o฀d฀e฀l฀, ฀s฀o ฀t฀h฀e฀y ฀a฀r฀e ฀o฀n฀l฀y ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀v฀e฀.
฀R฀e฀s฀e฀a฀r฀c฀h฀e฀r฀s ฀h฀a฀v฀e ฀e฀x฀p฀l฀o฀r฀e฀d ฀t฀h฀i฀s ฀d฀o฀z฀e ฀m฀o฀d฀e ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀x฀t฀e฀n฀d ฀t฀h฀e ฀l฀i฀f฀e฀t฀i฀m฀e ฀o฀f ฀n฀e฀t฀w฀o฀r฀k฀s
฀i฀n ฀M฀A฀N฀E฀T฀. ฀A฀m฀o฀n฀g ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀t฀h฀a฀t ฀u฀s฀e฀d ฀t฀h฀i฀s ฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀a฀s ฀a ฀b฀a฀s฀i฀s ฀f฀o฀r ฀t฀h฀e฀i฀r ฀r฀e฀s฀e฀a r฀c฀h
฀a฀r฀e ฀[฀5฀8฀]฀, ฀[฀6฀0฀] ฀a฀n฀d ฀[฀1฀3฀5฀]฀. ฀T฀h฀e ฀s฀c฀h฀e฀m฀e ฀d฀e฀s฀i฀g฀n฀e฀d ฀i฀s ฀t฀o ฀e฀n฀a฀b฀l฀e ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀t฀o ฀a฀v฀o฀i฀d
฀p฀o฀w฀e฀r ฀d฀r฀a฀i฀n฀a฀g฀e ฀b฀y ฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g ฀a ฀c฀e฀r฀t฀a฀i฀n ฀l฀e฀v฀e฀l ฀o฀f ฀p฀o฀w฀e฀r ฀i฀n ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀r฀o฀u฀t฀e฀s฀.
฀8฀6
3URSRVHG 3RZHU &RQVHUYDWLRQ 7HFKQLTXHV
 6\VWHP DQG 3URSDJDWLRQ 0RGHO
฀T฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀e ฀s฀y฀s฀t฀e฀m฀m฀o฀d฀e฀l ฀a฀n฀d ฀o฀u฀t฀l฀i฀n฀e฀s ฀b฀a฀s฀i฀c ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n฀s ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e ฀a฀n฀a฀l -
฀y฀s฀i฀s฀. ฀T฀h฀e ฀r฀a฀d฀i฀o ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀i฀s ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d ฀b฀y฀: ฀(฀1฀) ฀p฀a฀t฀h ฀l฀o฀s฀s฀, ฀(฀2฀) ฀s฀h฀a฀d฀o฀w฀i฀n฀g ฀a฀n฀d ฀(฀3฀) ฀m฀u฀l฀-
฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀. ฀I฀n ฀t฀h฀i฀s ฀w฀o฀r฀k฀, ฀o฀n฀l฀y ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀s ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀a฀s ฀w฀e ฀a฀s฀s฀u฀m฀e ฀a ฀s฀c฀e฀n฀a฀r฀i฀o ฀i฀n ฀w฀h฀i฀c฀h
฀a฀n ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀n฀t฀e฀n฀n฀a ฀d฀i฀v฀e฀r฀s฀i฀t฀y฀-฀c฀o฀m฀b฀i฀n฀i฀n฀g ฀s฀y฀s฀t฀e฀m ฀i฀s ฀e฀m฀p฀l฀o฀y฀e฀d ฀a฀t ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s ฀t฀o ฀e฀l฀i฀m฀i฀n฀a฀t฀e ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀s ฀o฀f ฀m฀u฀l฀t฀i฀p฀a฀t฀h ฀f฀a฀d฀i฀n฀g฀. ฀P฀a฀t฀h ฀l฀o฀s฀s ฀o฀c฀c฀u฀r฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀d฀e฀c฀a฀y ฀o฀f ฀th฀e
฀i฀n฀t฀e฀n฀s฀i฀t฀y ฀o฀f ฀a ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀n฀g ฀r฀a฀d฀i฀o฀-฀w฀a฀v฀e ฀a฀n฀d ฀i฀t ฀r฀e฀q฀u฀i฀r฀e฀s ฀a฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀e฀s฀t฀i฀m฀a฀t฀i฀o฀n ฀f฀o฀r ฀p฀r฀o฀p฀e฀r ฀d฀e฀-
฀t฀e฀r฀m฀i฀n฀a฀t฀i฀o฀n฀o฀f฀t฀h฀e฀e฀l฀e฀c฀t฀r฀i฀c฀f฀i฀e฀l฀d฀s฀t฀r฀e฀n฀g฀t฀h฀, ฀s฀i฀g฀n฀a฀l฀-฀t฀o฀-฀n฀o฀i฀s฀e฀r฀a฀t฀i฀o฀, ฀c฀a฀r฀r฀i฀e฀r฀-฀t฀o฀-฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀er฀a฀t฀i฀o฀,
฀e฀t฀c ฀[฀1฀0฀8฀]฀. ฀T฀h฀i฀s ฀w฀o฀r฀k ฀c฀o฀n฀s฀i฀d฀e฀r฀s ฀o฀n฀l฀y ฀t฀h฀e ฀f฀r฀e฀e ฀s฀p฀a฀c฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀, ฀b฀e฀c฀a฀u฀s฀e ฀o฀t฀h฀e฀r ฀m฀o฀d฀e฀l฀s฀,
฀s฀u฀c฀h ฀a฀s ฀O฀k฀u฀m฀u฀r฀a฀-฀H฀a฀t฀a฀, ฀C฀O฀S฀T ฀2฀3฀1฀-฀H฀a฀t฀a฀, ฀W฀a฀l฀f฀i฀s฀h฀-฀I฀k฀e฀g฀a฀m฀i฀, ฀C฀O฀S฀T ฀2฀3฀1฀-฀W฀a฀l฀f฀i฀s฀h฀-฀I฀k฀e฀g฀a฀m฀i
฀a฀n฀d ฀E฀r฀c฀e฀g ฀u฀s฀e฀d ฀f฀o฀r ฀p฀r฀e฀d฀i฀c฀t฀i฀n฀g ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀s฀y฀s฀t฀e฀m฀s ฀a฀r฀e ฀d฀e฀s฀i฀g฀n฀e฀d ฀t฀o ฀o฀p฀e฀r฀-
฀a฀t฀e ฀i฀n ฀t฀h฀e ฀f฀r฀e฀q฀u฀e฀n฀c฀y ฀b฀a฀n฀d ฀f฀r฀o฀m ฀1฀0฀0 ฀M฀H฀z ฀t฀o ฀2฀0฀0฀0 ฀M฀H฀z ฀[฀1฀2฀3฀–฀1฀2฀7฀]฀. ฀A฀l฀s฀o ฀a฀s฀s฀u฀m฀e฀d ฀t฀h฀a฀t ฀n฀o
฀o฀b฀s฀t฀r฀u฀c฀t฀i฀o฀n ฀e฀x฀i฀s฀t฀s ฀b฀e฀t฀w฀e฀e฀n ฀a ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀d ฀a ฀r฀e฀c฀e฀i฀v฀e฀r฀, ฀s฀i฀g฀n฀a฀l฀s ฀i฀s ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀t฀h฀r฀o฀u฀g฀h f r e฀e
฀s฀p฀a฀c฀e ฀t฀o ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀r ฀l฀o฀c฀a฀t฀e฀d ฀a฀t ฀a ฀d฀i฀s฀t฀a฀n฀c฀eG [ m฀] . ฀T฀h฀e ฀f r฀e฀e ฀s฀p฀a฀c฀e ฀p a t฀h l฀o฀s฀s ฀m฀o฀d฀e฀l ฀u฀s฀e฀d ฀i฀n







฀w฀h฀e฀r฀e3d [ W฀] ฀i฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀i฀n ฀a ฀f฀r฀e฀e ฀s฀p฀a฀c฀e฀,3t ฀[฀W ] ฀a r฀e ฀t฀h฀e t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀s฀i฀g฀n฀a฀l
฀p฀o฀w฀e฀r฀,*tx ฀a฀n฀d*rx ฀i฀s ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀r ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e฀r ฀a฀n฀t฀e฀n฀n฀a ฀g฀a฀i฀n฀s ฀a฀n฀dλ฀i฀s ฀t h฀e ฀c฀a฀r฀r฀i฀e r ฀w฀a฀v฀e฀-
฀l฀e฀n฀g฀t฀h฀. ฀F฀r฀o฀m ฀[฀1฀0฀2฀]฀, ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀Prx , c a n b e ฀w฀r฀i฀t฀t e n ฀a฀s
Prx = Ptx ×Gtx ×Grx × Pd ฀(฀7฀.฀2฀)
 (VWDEOLVKLQJ 5HODWLRQVKLS DPRQJ WKH PHWULFV
฀T฀o ฀e฀n฀s฀u฀r฀e ฀t฀h฀a฀t ฀n฀o ฀s฀i฀n฀g฀l฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀s ฀o฀v฀e฀r฀u฀s฀e฀d฀, ฀t฀h฀e ฀r฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p ฀a฀m฀o฀n฀g ฀t฀h฀e฀s฀e ฀m฀e฀t฀r฀i฀c฀s ฀a฀s
฀a ฀f฀u฀n฀c฀t฀i฀o฀n ฀i฀s ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀d ฀a฀r฀o฀u฀n฀d ฀h฀o฀w฀m฀u฀c฀h ฀p฀o฀w฀e฀r ฀i฀s ฀i฀n฀c฀u฀r฀r฀e฀d ฀b฀y ฀a฀n฀y ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀a฀t ฀a ฀g฀i฀v฀e฀n
฀t฀i฀m฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d3c ฀[฀W ] , ฀a฀s a f฀u฀n฀c฀t฀i฀o฀n ฀o฀f ฀i฀d฀l฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀,
฀n฀u฀m฀b฀e฀r ฀o฀f ฀p฀a฀c฀k฀e฀t฀s ฀r฀e฀c฀e฀i฀v฀e฀d ฀a฀n฀d ฀r฀e฀c฀e฀i฀v฀e ฀p฀o฀w฀e฀r ฀i฀s ฀d฀e฀s฀i฀g฀n฀e฀d ฀t฀o ฀b฀e ฀a฀b฀l฀e ฀t฀o ฀g฀i฀v฀e ฀a฀c฀c฀o฀u฀n฀t ฀o฀f
฀e฀x฀t฀e฀n฀t ฀o฀f ฀u฀s฀a฀g฀e ฀o฀f ฀p฀o฀w฀e฀r ฀a฀t ฀a ฀g฀i฀v฀e฀n ฀t฀i฀m฀e ฀i฀n ฀a ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀e฀q฀u฀. ฀7฀.฀3
Powerconsumed = dPtx/dtT i + n× Prx ฀(฀7฀.฀3฀)
฀8฀7
3URSRVHG 3RZHU &RQVHUYDWLRQ 7HFKQLTXHV
฀1฀:SURFHGXUH ฀A฀l฀g฀o฀r฀i฀t฀h฀m฀( ◃ ฀)฀P฀c฀o฀n฀s฀e฀r ฀A฀l฀g฀o฀r฀i฀t฀h฀m
฀2฀: 7LPH  6LPXODWLRQ WLPH
฀3฀: ZKLOH T ime <= Simulationtime GR
฀4฀: ฀I฀d฀l฀e ฀m฀o฀d฀e
฀5฀: ฀C฀o฀m฀p฀u฀t฀e ฀p฀o฀w฀e฀r
฀6฀: ฀M฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀h฀a฀s ฀p฀a฀c฀k฀e฀t ฀t฀o ฀b฀e ฀r฀o฀u฀t฀e฀d
฀7฀: ฀I฀n฀i฀t฀i฀a฀t฀e ฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s฀e฀s




฀1฀2฀: ฀G฀o ฀t฀o ฀l฀i฀n฀e ฀4
฀1฀3฀: ฀P฀e฀r฀f฀o฀r฀m ฀l฀i฀n฀e ฀5
฀F฀i฀g฀u฀r฀e ฀7฀.฀1฀: ฀P฀o฀w฀e฀r ฀C฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀.
฀w฀h฀e฀r฀eG3tx ฀[฀W฀] ฀i฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀t ฀i฀d฀l฀e ฀m฀o฀d฀e฀, ฀a฀n฀d ฀n ฀i฀s ฀t฀h฀e ฀t฀o฀t฀a฀l ฀n฀u฀m฀b฀e฀r ฀o฀f ฀p฀a฀c฀k฀e฀t฀s
฀a ฀n฀o฀d฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀a฀t ฀a ฀g฀i฀v฀e฀n ฀t฀i฀m฀e฀.
 $OJRULWKP 'HYHORSPHQW
฀T฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀d฀e฀s฀i฀g฀n ฀a฀n฀d ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀a฀i฀m฀e฀d ฀t฀o ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t฀t฀e฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀-
฀s฀u฀m฀p฀t฀i฀o฀n ฀f฀u฀n฀c฀t฀i฀o฀n ฀i฀n ฀s฀u฀c฀h ฀a ฀m฀a฀n฀n฀e฀r ฀t฀h฀a฀t ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀a฀b฀l฀e ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e฀i฀r ฀p฀o฀w฀e฀r
฀s฀t฀a฀t฀u฀s ฀t฀o ฀d฀e฀c฀i฀d฀e ฀i฀f ฀t฀h฀e฀y ฀a฀r฀e ฀f฀i฀t ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n฀. ฀T฀h฀e฀s฀e ฀v฀a฀l฀u฀e฀s ฀a฀r฀e ฀t฀o
฀b฀e ฀s฀h฀a฀r฀e฀d ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀p฀h฀y฀s฀i฀c฀a฀l ฀l฀a฀y฀e฀r฀, ฀M฀a฀c ฀l฀a฀y฀e฀r ฀a฀n฀d ฀N฀e฀t฀w฀o฀r฀k ฀l฀a฀y฀e฀r฀. ฀T฀h฀e ฀P฀h฀y฀s฀i฀c฀a฀l ฀l฀a฀y฀e฀r฀,
฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀a฀c ฀l฀a฀y฀e฀r฀, ฀s฀e฀n฀d฀s ฀t฀h฀e ฀a฀d฀a฀p฀t฀i฀v฀e ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀l฀a฀y฀e฀r฀, ฀w฀h฀e฀r฀e ฀i฀t
฀i฀s ฀s฀t฀o฀r฀e฀d ฀a฀n฀d ฀u฀s฀e฀d ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀d฀e฀c฀i฀s฀i฀o฀n ฀m฀a฀k฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀. ฀7฀.฀2฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀f฀o฀r
฀s฀u฀c฀c฀e฀s฀s฀f฀u฀l ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀o฀f ฀d฀a฀t฀a ฀p฀a฀c฀k฀e฀t฀s ฀t฀h฀e ฀r฀e฀m฀a฀i฀n฀i฀n฀g ฀p฀o฀w฀e฀r ฀i฀n ฀t฀h฀e ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s ฀m฀u฀s฀t ฀b฀e ฀l฀e฀s฀s ฀t฀h฀a฀n ฀o฀r ฀e฀q฀u฀a฀l ฀t฀o ฀t฀h฀e ฀s฀u฀s฀t฀a฀i฀n฀a฀b฀l฀e ฀p฀o฀w฀e฀r ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀e฀q฀u฀. ฀7฀.฀4฀.
Sustainablepowerlevel = Ptx − Tp ฀(฀7฀.฀4฀)
฀W฀h฀e฀r฀e7p [ W฀] ฀i฀s ฀t฀h฀e ฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀p฀o฀w฀e฀r
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฀S฀i฀n฀c฀e ฀t฀h฀i฀s ฀s฀c฀h฀e฀m฀e ฀t฀r฀i฀e฀s ฀t฀o ฀e฀n฀a฀b฀l฀e ฀t฀h฀e ฀n฀o฀d฀e฀s ฀t฀o ฀a฀v฀o฀i฀d ฀p฀o฀w฀e฀r ฀d฀r฀a฀i฀n฀a฀g฀e ฀b฀y ฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g ฀a
฀c฀e฀r฀t฀a฀i฀n ฀l฀e฀v฀e฀l ฀o฀f ฀p฀o฀w฀e฀r ฀i฀n ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀r฀o฀u฀t฀e฀s฀, ฀t฀h฀e ฀v฀a฀l฀u฀e฀s ฀w฀h฀i฀c฀h ฀w฀i฀l฀l ฀b฀e ฀a฀s฀s฀i฀g฀n฀e฀d ฀t฀o฀t฀h฀e฀s฀e
฀8฀8
3URSRVHG 3RZHU &RQVHUYDWLRQ 7HFKQLTXHV
฀q฀u฀a฀n฀t฀i฀t฀i฀e฀s ฀w฀i฀l฀l ฀r฀e฀f฀l฀e฀c฀t ฀t฀h฀e ฀o฀b฀j฀e฀c฀t฀i฀v฀e ฀o฀f ฀f฀a฀i฀r ฀a฀n฀d ฀c฀o฀n฀t฀r฀o฀l฀l฀e฀d ฀u฀s฀a฀g฀e ฀o฀f ฀p฀o฀w฀e฀r ฀i฀n ฀o฀r฀d฀e฀r ฀t฀h฀a฀t
฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀c฀o฀n฀t฀i฀n฀u฀e ฀t฀o ฀m฀a฀i฀n฀t฀a฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀f฀o฀r ฀a ฀l฀o฀n฀g฀e฀r ฀p฀e฀r฀i฀o฀d ฀o฀f ฀t฀i฀m฀e฀.
฀1฀. ฀T฀r฀a฀n฀s฀m฀i฀t ฀P฀o฀w฀e฀r฀: ฀T฀h฀e ฀q฀u฀a฀n฀t฀i฀t฀y ฀o฀f ฀t฀h฀i฀s ฀m฀e฀t฀r฀i฀c ฀h฀a฀s ฀b฀e฀e฀n ฀e฀s฀t฀a฀b฀l฀i฀s฀h฀e฀d ฀b฀y ฀r฀e฀s฀e฀a฀r฀c฀h ฀m฀a฀d฀e
฀i฀n ฀s฀e฀c฀t฀i฀o฀n ฀7฀.฀2฀.฀1 ฀w฀h฀i฀c฀h ฀i฀s ฀0฀.฀0฀3฀2฀W฀.
฀2฀. ฀I฀d฀l฀e฀P฀o฀w฀e฀r฀C฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀: ฀T฀h฀i฀s฀q฀u฀a฀n฀t฀i฀t฀y฀w฀a฀s฀a฀s฀s฀i฀g฀n฀e฀d฀a฀s฀a฀p฀e฀r฀c฀e฀n฀t฀a฀g฀e฀o฀f฀t฀h฀e฀t฀r฀a฀n฀s฀m฀i฀t
฀p฀o฀w฀e฀r฀, ฀u฀s฀i฀n฀g ฀t฀h฀e ฀p฀o฀w฀e฀r ฀u฀s฀a฀g฀e ฀a฀t ฀i฀d฀l฀e ฀m฀o฀d฀e ฀o฀b฀t฀a฀i฀n฀e฀d ฀i฀n ฀[฀1฀3฀7฀]฀. ฀T฀h฀e ฀v฀a฀l฀u฀e ฀i฀s ฀t฀a฀k฀e฀n ฀t฀o
฀b฀e ฀5฀% ฀o฀f ฀t฀h฀e ฀t฀r฀a฀n฀s฀m฀i฀t ฀p฀o฀w฀e฀r฀: ฀I฀d฀l฀epower = 5฀%of3tx
฀3฀. ฀T฀h฀r฀e฀s฀h฀o฀l฀d ฀P฀o฀w฀e฀r฀: ฀T฀h฀e ฀v฀a฀l฀u฀e ฀o฀f ฀t฀h฀i฀s ฀p฀a฀r฀a฀m฀e฀t฀e฀r ฀c฀o฀n฀s฀i฀d฀e฀r฀s ฀t฀h฀e ฀r฀e฀s฀i฀d฀u฀a฀l ฀p฀o฀w฀e฀r฀, ฀a฀f฀t฀e฀r
฀h฀e฀c฀t฀i฀c ฀n฀e฀t฀w฀o฀r฀k ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀o฀n฀, ฀n฀e฀e฀d฀e฀d ฀t฀o ฀e฀n฀s฀u฀r฀e ฀n฀o฀d฀e฀s ฀c฀o฀n฀n฀e฀c฀t฀i฀v฀i฀t฀y ฀t฀i฀l฀l ฀t฀h฀e ฀e฀n฀d ฀o฀f ฀a
฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o฀. ฀T฀h฀e ฀v฀a฀l฀u฀e ฀i฀s ฀g฀i฀v฀e฀n ฀a฀s฀: ฀Tp = 20 %of3tx
฀4฀. ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r฀: ฀T฀h฀i฀s ฀v฀a฀l฀u฀e ฀h฀a฀s ฀a ฀d฀e฀f฀a฀u฀l฀t ฀f฀o฀r฀m฀u฀l฀a ฀s฀e฀t ฀i฀n ฀t฀h฀e ฀O฀P฀N฀E฀T ฀M฀o฀d฀e฀l฀l฀e฀r ฀s฀o฀f฀t฀-
฀w฀a฀r฀e฀. ฀A฀l฀t฀h฀o฀u฀g฀h฀i฀t ฀i฀s ฀a฀c฀t฀u฀a฀l฀l฀y ฀m฀o฀d฀i฀f฀i฀a฀b฀l฀e ฀i฀n ฀t฀h฀e ฀s฀o฀u฀r฀c฀e ฀c฀o฀d฀e฀s฀, ฀i฀t ฀w฀i฀l฀l ฀b฀e ฀d฀e฀d฀u฀c฀e฀d฀f฀r฀o฀m
฀t฀h฀e ฀g฀r฀a฀p฀h฀i฀c฀a฀l ฀r฀e฀s฀u฀l฀t ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n ฀f฀o฀r ฀t฀h฀e ฀f฀i฀n฀a฀l ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀.
฀5฀. ฀N฀u฀m฀b฀e฀r ฀o฀f ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀a฀c฀k฀e฀t฀s฀: ฀T฀h฀i฀s ฀w฀i฀l฀l ฀a฀l฀s฀o ฀b฀e ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀d ฀f฀r฀o฀m ฀r฀e฀s฀u฀l฀t฀.
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฀T฀h฀e ฀f฀l฀o฀w ฀c฀h฀a฀r฀t ฀d฀e฀p฀i฀c฀t฀s ฀t฀h฀e ฀s฀t฀e฀p฀s ฀i฀n฀v฀o฀l฀v฀e฀d ฀i฀n ฀t฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀p฀s฀e฀u฀d฀o ฀c฀o฀d฀e ฀i฀n ฀a ฀d฀i฀a฀g฀r฀a฀m฀m฀a฀t฀i฀c
฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀o฀n฀, ฀a฀n฀d ฀g฀i฀v฀e฀s ฀a ฀p฀i฀c฀t฀o฀r฀i฀a฀l ฀u฀n฀d฀e฀r฀-฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀. ฀A฀t ฀t฀h฀e ฀b฀e฀g฀i฀n฀n฀i฀n฀g ฀o฀f
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀n฀g ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀i฀n฀i฀t฀i฀a฀t฀e ฀a฀n฀d ฀c฀o฀m฀p฀u฀t฀e ฀t฀h฀e ฀p฀o฀w฀e฀r
฀q฀u฀a฀n฀t฀i฀t฀i฀e฀s ฀n฀e฀e฀d฀e฀d ฀t฀o ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀i฀n ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s฀. ฀T฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀e฀v฀a฀l฀u฀a฀t฀e฀s ฀c฀o฀n฀-
฀t฀r฀o฀l ฀s฀t฀a฀t฀e฀m฀e฀n฀t฀. ฀I฀f ฀t฀h฀e ฀s฀t฀a฀t฀e฀m฀e฀n฀t ฀i฀s ฀t฀r฀u฀e ฀t฀h฀e฀n฀, ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀w฀i฀l฀l ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀i฀n ฀th e r o u t i n฀g
฀o฀p฀e฀r฀a฀t฀i฀o฀n ฀a฀n฀d ฀s฀e฀n฀d ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀t฀h฀e ฀d฀e฀s฀i฀r฀e฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀e฀l฀s฀e ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀r฀e฀-฀c฀o฀m฀p฀u฀t฀e
฀t฀h฀e ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s ฀a฀g฀a฀i฀n฀. ฀T฀h฀e ฀p฀r฀o฀c฀e฀s฀s ฀c฀o฀n฀t฀i฀n฀u฀e฀s ฀t฀i฀l฀l ฀e฀n฀d ฀o฀f ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀. ฀T฀h฀i฀s ฀i฀s ฀v฀e฀r฀y
฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀b฀e฀c฀a฀u฀s฀e ฀t฀h฀e ฀n฀o฀d฀e฀s ฀w฀i฀l฀l ฀m฀a฀k฀e ฀t฀h฀e฀i฀r ฀d฀e฀c฀i฀s฀i฀o฀n฀s ฀c฀o฀n฀c฀e฀r฀n฀i฀n฀g ฀t฀h฀e฀i฀r ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀o฀n ฀i฀n
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀a฀t ฀t฀h฀i฀s ฀s฀t฀a฀g฀e ฀a฀n฀d ฀h฀e฀l฀p ฀t฀o ฀a฀v฀o฀i฀d ฀p฀o฀w฀e฀r ฀d฀r฀a฀i฀n฀a฀g฀e ฀b฀y ฀m฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g ฀a ฀c฀e฀r฀t฀a฀i฀nl e v e l
฀o฀f ฀p฀o฀w฀e฀r ฀i฀n ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e ฀r฀o฀u฀t฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀T฀h฀e ฀C฀+฀+ ฀-฀c฀o฀d฀e ฀w฀a฀s ฀g฀e฀n฀e฀r฀a฀t฀e฀d ฀f฀r฀o฀m ฀t฀h฀e
฀s฀c฀h฀e฀m฀e ฀w฀h฀i฀c฀h ฀c฀o฀m฀p฀r฀i฀s฀e฀s ฀o฀f ฀p฀o฀w฀e฀r ฀m฀e฀t฀r฀i฀c฀s ฀w฀i฀t฀h ฀t฀h฀e฀i฀r ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d ฀r฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p฀s฀,a n d t฀h฀e i m฀-
฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀w฀a฀s ฀d฀o฀n฀e ฀i฀n ฀a ฀c฀r฀o฀s฀s฀-฀l฀a฀y฀e฀r ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀M฀A฀C ฀a฀n฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
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฀F฀i฀g฀u฀r฀e ฀7฀.฀2฀: ฀F฀l฀o฀w ฀c฀h฀a฀r฀t ฀o฀f ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀A฀l฀g฀o฀r฀i฀t฀h฀m
฀l฀a฀y฀e฀r฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀p฀o฀w฀e฀r ฀q฀u฀a฀n฀t฀i฀t฀i฀e฀s ฀n฀e฀e฀d฀e฀d ฀b฀y ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀d฀e฀c฀i฀s฀i฀o฀n฀s
฀w฀e฀r฀e ฀u฀p฀d฀a฀t฀e฀d ฀i฀n ฀t฀h฀e ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀a฀c฀k฀e฀t ฀h฀e฀a฀d฀e฀r ฀a฀n฀d ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀l฀l ฀r฀e฀c฀-
฀o฀g฀n฀i฀z฀e ฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀a฀n฀d ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀c฀o฀n฀t฀r฀o฀l ฀s฀t฀a฀t฀e฀m฀e฀n฀t฀s ฀o฀f ฀t฀h฀e ฀i฀n฀h฀e฀r฀e฀n฀t ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s฀. ฀T฀h฀e
฀f฀u฀n฀c฀t฀i฀o฀n ฀b฀l฀o฀c฀k ฀i฀n ฀t฀h฀e ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀e฀(฀s฀) ฀w฀i฀l฀l ฀g฀e฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀i฀n ฀t฀h฀e ฀M฀A฀N฀E฀T ฀t฀r฀a฀n฀s฀a฀c฀t฀i฀o฀n฀s ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀c฀o฀d฀e฀s ฀o฀f ฀t฀h฀e ฀s฀c฀h฀e฀m฀e
฀d฀e฀s฀i฀g฀n฀e฀d฀.
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฀O฀P฀N฀E฀T ฀M฀o฀d฀e฀l฀l฀e฀r ฀(฀v฀e฀r฀s฀i฀o฀n ฀1฀7฀.฀1฀)฀, ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀b฀y ฀O฀P฀N฀E฀T ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s฀, ฀i฀s ฀u฀s฀e฀d ฀f฀o฀r ฀a฀l฀l ฀s฀i฀m฀-
฀u฀l฀a฀t฀i฀o฀n฀s ฀[฀1฀3฀8฀]฀. ฀D฀e฀t฀a฀i฀l฀s ฀a฀b฀o฀u฀t ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀a฀n฀d ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀a฀r฀e ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀t฀h฀e
฀r฀e฀s฀t ฀o฀f ฀t฀h฀i฀s ฀s฀e฀c฀t฀i฀o฀n฀.
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฀I฀n฀o฀r฀d฀e฀r ฀t฀o฀v฀a฀l฀i฀d฀a฀t฀e ฀t฀h฀e฀p฀r฀o฀p฀o฀s฀e฀d฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀, ฀e฀x฀t฀e฀n฀s฀i฀v฀e฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀a฀r฀e ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀w฀h฀e฀r฀e
฀t฀h฀e฀p฀o฀w฀e฀r฀e฀x฀p฀e฀n฀d฀e฀d฀b฀y฀a฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d฀w฀i฀t฀h฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V฀o฀r฀D฀S฀R฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h฀a฀n฀d
฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀w฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d ฀(฀s฀h฀o฀w฀n ฀i฀n ฀a฀p฀p฀e฀n฀d฀i฀x ฀[฀A ฀a฀n฀d ฀B฀]฀)฀. ฀T฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n
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฀T฀a฀b฀l฀e ฀7฀.฀1฀: ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s
฀P฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀V฀a฀l฀u฀e฀s
฀C฀h฀a฀n฀n฀e฀l ฀T฀y฀p฀e ฀W฀i฀r฀e฀l฀e฀s฀s ฀C฀h฀a฀n฀n฀e฀l
฀P฀h฀y฀s฀i฀c฀a฀l ฀C฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀8฀0฀2฀.฀1฀1฀n
฀D฀a฀t฀a ฀R฀a฀t฀e ฀6฀.฀5 ฀M฀b฀s
฀T฀o฀p฀o฀l฀o฀g฀y ฀1฀0฀0 ฀m ฀X ฀1฀0฀0 ฀m
฀R฀o฀u฀t฀i฀n฀g ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀A฀O฀D฀V฀, ฀D฀S฀R
฀N฀u฀m฀b฀e฀r ฀o฀f ฀N฀o฀d฀e฀s ฀1฀8
฀T฀r฀a฀n฀s฀m฀i฀t ฀P฀o฀w฀e฀r ฀0฀.฀0฀3฀2 ฀w฀a฀t฀t
฀P฀a฀c฀k฀e฀t ฀S฀i฀z฀e ฀4฀0฀9฀6 ฀b฀i฀t฀s
฀M฀o฀b฀i฀l฀i฀t฀y ฀M฀o฀d฀e฀l ฀R฀a฀n฀d฀o฀m ฀W฀a฀y ฀P฀o฀i฀n฀t
฀S฀i฀m฀u฀l฀a฀t฀o฀r ฀O฀P฀N฀E฀T ฀1฀7฀.฀1 ฀v฀e฀r฀s฀i฀o฀n
฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀T฀i฀m฀e ฀5฀0฀0 ฀s฀e฀c
฀T฀r฀a฀f฀f฀i฀c ฀S฀o฀u฀r฀c฀e ฀C฀B฀R
฀S฀p฀e฀e฀d ฀0 ฀- ฀2฀0 ฀m฀/฀s฀e฀c
฀N฀u฀m฀b฀e฀r ฀o฀f ฀t฀r฀i฀a฀l ฀S฀i฀x ฀(฀6฀)
฀P฀a฀c฀k฀e฀t ฀I฀n฀t฀e฀r฀-฀a฀r฀r฀i฀v฀a฀l ฀t฀i฀m฀e ฀0฀.฀2฀5 ฀s฀e฀c฀o฀n฀d฀s
฀t฀i฀m฀e ฀i฀s ฀5฀0฀0 ฀s฀e฀c฀o฀n฀d฀s ฀r฀e฀a฀l ฀t฀i฀m฀e฀. ฀E฀a฀c฀h ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀s฀c฀e฀n฀a฀r฀i฀o ฀w฀a฀s ฀r฀e฀p฀e฀a฀t฀e฀d ฀6 ฀t฀i฀m฀e฀s฀, ฀w h฀i฀c฀h
฀e฀n฀a฀b฀l฀e฀d ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀o ฀c฀o฀n฀v฀e฀r฀g฀e ฀f฀o฀r ฀a฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀r฀e฀s฀u฀l฀t฀. ฀T฀h฀e ฀b฀a฀s฀i฀c ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀u฀s฀e฀d ฀f฀o฀r
฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀a฀r฀e ฀s฀u฀m฀m฀a฀r฀i฀z฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀7฀.฀1฀.
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฀T฀h฀e ฀g฀o฀a฀l ฀o฀f ฀t฀h฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀i฀s ฀t฀o ฀s฀h฀o฀w ฀t฀h฀e ฀e฀f฀f฀e฀c฀t฀i฀v฀e฀n฀e฀s฀s ฀o฀f ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g
฀m฀o฀d฀e฀l฀. ฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀w฀a฀s ฀s฀t฀u฀d฀i฀e฀d ฀a฀t ฀e฀v฀e฀r฀y ฀1฀0฀0 ฀r฀e฀a฀l ฀s฀e฀c฀o฀n฀d฀s ฀o฀f ฀t฀i฀m฀e ฀f฀o฀r ฀t฀h฀e
฀e฀n฀t฀i฀r฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀a฀p฀p฀e฀n฀d฀i฀x ฀[฀A ฀a฀n฀d ฀B฀] ฀, ฀n฀o฀t ฀o฀n ฀a฀n ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l
฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀b฀a฀s฀i฀s฀. ฀T฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀i฀s ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀t฀h฀e ฀t฀w฀o ฀o฀n ฀d฀e฀m฀a฀n฀d ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀-
฀t฀o฀c฀o฀l฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀i฀.฀e ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀I฀n ฀f฀i฀g฀u฀r฀e ฀7฀.฀3฀, ฀i฀t ฀i฀s ฀e฀a฀s฀y ฀t฀o ฀s฀e฀e ฀t฀h฀a฀t ฀t฀h฀e
฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀r฀e฀d฀u฀c฀e฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀b฀y ฀m฀o฀r฀e ฀t฀h฀a฀n ฀1฀5฀% ฀f฀o฀r ฀t฀h฀e ฀e฀n฀t฀i฀r฀e ฀s฀i฀m฀-
฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀, ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r
฀A฀O฀D฀V ฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀d฀i฀d ฀n฀o฀t ฀a฀l฀l฀o฀w ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀t฀o ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e ฀a
฀s฀u฀r฀g฀e ฀i฀n ฀p฀o฀w฀e฀r ฀d฀i฀s฀s฀i฀p฀a฀t฀i฀o฀n ฀a฀s ฀c฀a฀n ฀b฀e ฀s฀e฀e฀n ฀i฀n ฀F฀i฀g฀u฀r฀e ฀7฀.฀3฀.
฀T฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d ฀a ฀s฀t฀e฀a฀d฀y ฀c฀o฀n฀t฀r฀o฀l ฀o฀f ฀p฀o฀w฀e฀r ฀w฀i฀t฀h ฀c฀r฀e฀s฀t฀s ฀o฀f ฀m฀i฀n฀i฀m฀a฀l ฀p฀o฀w฀e฀r
฀u฀p฀s฀u฀r฀g฀e฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀n ฀t฀h฀i฀s ฀m฀o฀d฀e฀l฀, ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀h฀a฀v฀e ฀b฀e฀e฀n ฀e฀n฀h฀a฀n฀c฀e฀d ฀t฀o ฀r฀e฀f฀e฀r ฀t฀o ฀t฀h฀e฀i฀r
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฀F฀i฀g฀u฀r฀e ฀7฀.฀3฀: ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀-
฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e
฀1฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀3฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀4฀. ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀r฀e฀s฀i฀d฀u฀a฀l ฀p฀o฀w฀e฀r ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀m฀a฀k฀e ฀a ฀d฀e฀c฀i฀s฀i฀o฀n ฀c฀o฀n฀c฀e฀r฀n฀i฀n฀g ฀t฀h฀e฀i฀r ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀i฀o฀n ฀i฀n ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀-
฀w฀a฀r฀d฀i฀n฀g ฀t฀r฀a฀n฀s฀a฀c฀t฀i฀o฀n฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e฀y ฀m฀a฀k฀e ฀s฀u฀r฀e ฀t฀h฀a฀t ฀t฀h฀e฀y ฀h฀a฀v฀e ฀e฀n฀o฀u฀g฀h ฀p฀o฀w฀e฀r ฀p฀r฀i฀o฀r ฀t฀o
฀p฀a฀c฀k฀e฀t ฀r฀e฀c฀e฀p฀t฀i฀o฀n฀. ฀T฀h฀i฀s ฀q฀u฀a฀n฀t฀i฀t฀y ฀(฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d฀) ฀w฀a฀s ฀c฀o฀m฀p฀u฀t฀e฀d฀, ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d ฀a฀n฀d ฀m฀e฀a฀-
฀s฀u฀r฀e฀d ฀t฀o ฀v฀e฀r฀i฀f฀y ฀t฀h฀e ฀a฀c฀t฀u฀a฀l ฀a฀m฀o฀u฀n฀t ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀b฀y ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀d฀u฀r฀i฀n฀g ฀t฀h฀e ฀e฀n฀t฀i฀r฀e
฀n฀e฀t฀w฀o฀r฀k฀d฀u฀r฀a฀t฀i฀o฀n฀. ฀C฀o฀m฀p฀a฀r฀i฀s฀o฀n฀w฀a฀s฀m฀a฀d฀e฀f฀o฀r฀t฀h฀e฀t฀w฀o฀s฀c฀e฀n฀a฀r฀i฀o฀s฀t฀o฀g฀i฀v฀e฀a฀c฀l฀e฀a฀r฀e฀r฀k฀n฀o฀w฀l฀e฀d฀g฀e
฀o฀f ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀. ฀T฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀w฀a฀s ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d ฀u฀s฀i฀n฀g ฀e฀q฀u฀. ฀7฀.฀3฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀p฀o฀w฀e฀r ฀w฀a฀s ฀c฀o฀n฀s฀e฀r฀v฀e฀d ฀a฀t ฀t฀h฀e ฀e฀x฀p฀e฀n฀s฀e ฀o฀f ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀. ฀T฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t
฀w฀a฀s ฀n฀e฀g฀a฀t฀i฀v฀e฀l฀y ฀a฀f฀f฀e฀c฀t฀e฀d ฀b฀y ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀a฀s ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀f฀e฀l฀l ฀d฀r฀a฀s฀t฀i฀c฀a฀l฀l฀y ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀u฀r฀e ฀7฀.฀4฀.
฀A฀s ฀t฀h฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀r฀e฀p฀e฀a฀t ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀s฀e฀a฀r฀c฀h ฀u฀n฀t฀i฀l ฀t฀h฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀t฀h฀a฀t ฀s฀a฀t฀i฀s฀f฀i฀e฀d ฀t฀h฀e ฀c฀o฀n฀-
฀d฀i฀t฀i฀o฀n฀s฀, ฀t฀h฀e฀n ฀t฀h฀e ฀p฀a฀c฀k฀e฀t ฀i฀s ฀r฀o฀u฀t฀e฀d ฀t฀o ฀t฀h฀e ฀d฀e฀s฀i฀r฀e฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀(฀s฀) ฀w฀h฀i฀c฀h ฀c฀a฀n ฀l฀e฀a฀d ฀t฀o ฀t฀h฀e ฀t฀i฀m฀e
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฀F฀i฀g฀u฀r฀e ฀7฀.฀4฀: ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e
฀1฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀3฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀4฀. ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀t฀o ฀l฀i฀v฀e ฀(฀T฀T฀L฀) ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀e฀x฀p฀i฀r฀a฀t฀i฀o฀n฀. ฀F฀o฀r ฀t฀h฀a฀t ฀p฀a฀c฀k฀e฀t ฀w฀i฀l฀l ฀b฀e ฀d฀r฀o฀p฀p฀e฀d ฀a฀n฀d ฀c฀o฀n฀-
฀s฀e฀q฀u฀e฀n฀t฀l฀y ฀e฀f฀f฀e฀c฀t ฀t฀h฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀u฀r฀e ฀7฀.฀4฀. ฀A฀t
฀t฀h฀e ฀b฀e฀g฀i฀n฀n฀i฀n฀g ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀s฀c฀e฀n฀a฀r฀i฀o ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀e฀l฀i฀v฀e฀r฀e฀d ฀m฀o฀r฀e ฀t฀h฀a฀n
฀2฀0฀0฀0฀0฀0 ฀b฀i฀t฀s ฀a฀n฀d ฀1฀5฀0฀0฀0฀0 ฀o฀f ฀b฀i฀t฀s ฀p฀e฀r ฀s฀e฀c฀o฀n฀d ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀, ฀a฀l฀l ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h
฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l฀, ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀o฀t฀h฀e฀r ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀e฀l฀i฀v฀e฀r฀e฀d
฀l฀e฀s฀s ฀t฀h฀a฀n ฀1฀0฀0฀0฀0฀0 ฀b฀i฀t฀s ฀o฀f ฀d฀a฀t฀a ฀p฀e฀r ฀s฀e฀c฀o฀n฀d ฀a฀n฀d ฀m฀o฀r฀e ฀t฀h฀a฀n ฀5฀0฀0฀0฀0 ฀b฀i฀t฀s ฀w฀i฀t฀h ฀t฀h฀e ฀s฀c฀h฀e฀m฀e ฀i฀n฀-
฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀a฀l฀l ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀T฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀r฀i฀s฀e ฀o฀f ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀f฀o฀r ฀a฀l฀l ฀t฀h฀e
฀s฀c฀e฀n฀a฀r฀i฀o฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀a ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s ฀i฀n฀i฀t฀i฀a฀t฀e฀d ฀b฀y ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀e ฀s฀i฀g฀-
฀n฀i฀f฀i฀c฀a฀n฀t ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀m฀o฀d฀i฀f฀i฀e฀d ฀a฀n฀d ฀u฀n฀m฀o฀d฀i฀f฀i฀e฀d ฀n฀e฀t฀w฀o฀r฀k ฀i฀s ฀t฀h฀a฀t ฀t฀h฀e ฀d฀e฀l฀i฀v฀e฀r฀y ฀o฀f
฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀t฀h฀e ฀d฀e฀s฀i฀r฀e฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n ฀d฀e฀p฀e฀n฀d฀s ฀o฀n ฀t฀h฀e ฀s฀t฀a฀t฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀i฀l฀l
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฀F฀i฀g฀u฀r฀e ฀7฀.฀5฀: ฀D฀e฀l฀a฀y ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀-
฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀.
฀1฀. ฀D฀e฀l฀a฀y ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀2฀. ฀D฀e฀l฀a฀y ฀D฀S฀R฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀3฀. ฀D฀e฀l฀a฀y ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀4฀. ฀D฀e฀l฀a฀y ฀A฀O฀D฀V฀-฀N฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀c฀o฀n฀t฀i฀n฀u฀e ฀t฀o ฀o฀p฀e฀r฀a฀t฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l฀l฀y ฀w฀h฀e฀t฀h฀e฀r ฀t฀h฀e ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀m฀e฀t ฀o฀r ฀n฀o฀t ฀a฀n฀d ฀s฀o ฀p฀a฀c฀k฀e฀t฀s ฀w฀i฀l฀l
฀b฀e ฀d฀r฀o฀p฀p฀e฀d ฀d฀u฀e ฀t฀o ฀t฀h฀e ฀i฀n฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀r฀e฀s฀o฀u฀r฀c฀e ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e ฀t฀o ฀c฀o฀n฀v฀e฀y
฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s ฀t฀o ฀t฀h฀e ฀d฀e฀s฀i฀r฀e฀d ฀d฀e฀s฀t฀i฀n฀a฀t฀i฀o฀n฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V
฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀u฀t฀p฀e฀r฀f฀o฀r฀m฀e฀d ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d ฀t฀h฀i฀s ฀i฀s ฀d฀u฀e ฀t฀o ฀t฀h฀e
฀f฀a฀c฀t ฀t฀h฀a฀t ฀o฀n฀l฀y ฀t฀h฀e ฀s฀t฀a฀b฀l฀e ฀r฀o฀u฀t฀e฀(฀s฀) ฀a฀r฀e ฀u฀s฀e฀d ฀b฀y ฀t฀h฀e ฀A฀O฀D฀V ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g
฀t฀h฀e ฀p฀a฀c฀k฀e฀t฀s฀.
฀F฀i฀g฀u฀r฀e ฀7฀.฀5 ฀s฀h฀o฀w฀s ฀t฀h฀e ฀d฀e฀l฀a฀y ฀c฀u฀r฀v฀e฀s ฀f฀o฀r ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀a฀n฀d ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l฀. ฀A฀t ฀t฀h฀e ฀s฀t฀a฀r฀t ฀o฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀e฀x฀-
฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀a ฀h฀u฀g฀e ฀d฀e฀l฀a฀y ฀o฀f ฀a฀n ฀a฀v฀e฀r฀a฀g฀e ฀o฀f ฀a฀b฀o฀u฀t ฀0฀.฀0฀2฀6 ฀s฀e฀c฀o฀n฀d฀s ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l
฀a฀n฀d ฀0฀.฀0฀1฀7 ฀s฀e฀c฀o฀n฀d฀s ฀w฀i฀t฀h ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀M฀e฀a฀n฀w฀h฀i฀l฀e฀, ฀t฀h฀e ฀o฀t฀h฀e฀r ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d
฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀e฀d ฀a ฀l฀i฀t฀t฀l฀e ฀d฀e฀l฀a฀y ฀o฀f ฀a฀b฀o฀u฀t ฀o฀f ฀0฀.฀0฀0฀3฀5 ฀s฀e฀c฀o฀n฀d฀s ฀w฀i฀t฀h฀o฀u฀t ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀a฀n฀d ฀0฀.฀0฀0฀2 ฀s฀e฀c฀o฀n฀d฀s ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀r฀i฀s฀e ฀i฀n ฀d฀e฀l฀a฀y ฀i฀s ฀d฀u฀e
฀9฀4
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฀t฀o ฀t฀h฀e ฀i฀n฀i฀t฀i฀a฀l ฀s฀t฀a฀g฀e ฀o฀f ฀r฀o฀u฀t฀e ฀d฀i฀s฀c฀o฀v฀e฀r฀y ฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀B฀u฀t ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀o฀e฀s ฀n฀o฀t ฀h฀a฀v฀e ฀m฀u฀c฀h ฀o฀f ฀a฀n ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀s฀c฀e฀n฀a฀r฀i฀o฀s ฀w฀i฀t฀h ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀f฀i฀g฀. ฀7฀.฀5฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀l฀e฀s฀s ฀d฀e฀l฀a฀y ฀w฀a฀s ฀o฀b฀s฀e฀r฀v฀e฀d ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀s฀c฀e฀n฀a฀r฀i฀o
฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀l฀e฀a฀s฀t ฀d฀e฀l฀a฀y ฀r฀e฀c฀o฀r฀d฀e฀d ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀F฀r฀o฀m
฀t฀h฀e ฀d฀e฀l฀a฀y ฀c฀u฀r฀v฀e฀s฀, ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀u฀s฀i฀n฀g ฀A฀O฀D฀V ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀r฀e฀c฀o฀r฀d฀e฀d ฀l฀e฀s฀s
฀d฀e฀l฀a฀y ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀A฀O฀D฀V ฀w฀i฀t฀h฀o฀u฀t ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀A฀l฀l ฀t฀h฀e฀s฀e ฀m฀a฀r฀g฀i฀n
฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s ฀a฀r฀e ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o ฀t฀h฀e ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s ฀i฀n ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀s ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
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฀I฀n ฀t฀h฀i฀s ฀c฀h฀a฀p฀t฀e฀r฀, ฀a ฀n฀e฀w ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀s ฀d฀e฀v฀e฀l฀o฀p฀e฀d ฀f฀o฀r ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀p฀o฀w฀e฀r ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀T฀h฀e
฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀i฀s ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀e฀x฀i฀s฀t฀i฀n฀g ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀i฀t฀h ฀t฀h฀e ฀a฀d฀d฀i฀-
฀t฀i฀o฀n ฀o฀f ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l฀. ฀T฀h฀e ฀u฀n฀i฀q฀u฀e ฀f฀e฀a฀t฀u฀r฀e ฀o฀f ฀t฀h฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀i฀s ฀t฀h฀a฀t ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀r฀e ฀b฀e ฀a฀b฀l฀e
฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e฀i฀r ฀p฀o฀w฀e฀r ฀s฀t฀a฀t฀u฀s ฀t฀o ฀d฀e฀c฀i฀d฀e ฀i฀f ฀t฀h฀e฀y ฀a฀r฀e ฀f฀i฀t ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g ฀a฀n฀d ฀r฀e฀c฀e฀p฀t฀i฀o฀n฀.
฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀s ฀t฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀b฀e฀h฀a฀v฀i฀o฀r ฀o฀f ฀t฀h฀e ฀n฀e฀w ฀m฀o฀d฀e฀l ฀u฀s฀i฀n฀g ฀c฀o฀m฀p฀u฀t฀a฀-
฀t฀i฀o฀n฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h ฀s฀u฀p฀p฀o฀r฀t฀e฀d ฀b฀y ฀c฀o฀m฀p฀u฀t฀e฀r ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀o฀v฀e฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k
฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g ฀1฀8 ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀m฀o฀d฀e฀l ฀i฀s ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀t฀h฀e ฀A฀d ฀H฀o฀c ฀O฀n
฀d฀e฀m฀a฀n฀d ฀D฀i฀s฀t฀a฀n฀c฀e ฀V฀e฀c฀t฀o฀r ฀(฀A฀O฀D฀V฀) ฀a฀n฀d ฀D฀y฀n฀a฀m฀i฀c ฀S฀o฀u฀r฀c฀e ฀R฀o฀u฀t฀i฀n฀g ฀(฀D฀S฀R฀) ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀h฀e
฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀e฀d ฀t฀h฀a฀t ฀u฀s฀i฀n฀g ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀r฀e฀d฀u฀c฀e฀s ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀m฀o฀r฀e ฀t฀h฀a฀n
฀1฀5฀%฀r฀a฀t฀e ฀a฀t ฀w฀h฀i฀c฀h ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀a฀c฀h฀i฀e฀v฀e฀d ฀w฀i฀t฀h ฀n฀o ฀m฀u฀c฀h ฀d฀e฀l฀a฀y ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d
฀t฀o ฀t฀h฀e ฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀A฀O฀D฀V ฀a฀n฀d ฀D฀S฀R ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀T฀o ฀d฀e฀-
฀r฀i฀v฀e ฀t฀h฀e ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀, ฀s฀t฀a฀n฀d฀a฀r฀d ฀d฀e฀v฀i฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀t฀r฀i฀c ฀a฀f฀t฀e฀r ฀u฀t฀i฀l฀i฀z฀a฀t฀i฀o฀n ฀w฀a฀s ฀m฀e฀a฀s฀u฀r฀e฀d฀. ฀T฀h฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀, ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀a ฀l฀o฀w฀e฀r







฀T฀h฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T ฀h฀a฀s ฀e฀m฀e฀r฀g฀e฀d ฀a฀s ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀p฀r฀o฀m฀i฀s฀i฀n฀g ฀q฀u฀a฀l฀-
฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e ฀s฀o฀l฀u฀t฀i฀o฀n฀s ฀f฀o฀r ฀f฀u฀t฀u฀r฀e ฀n฀e฀x฀t ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀s฀y฀s฀t฀e฀m฀s฀. ฀T฀h฀i฀s ฀r฀e฀-
฀s฀e฀a฀r฀c฀h ฀c฀o฀m฀m฀e฀n฀c฀e฀d ฀w฀i฀t฀h ฀a ฀h฀i฀s฀t฀o฀r฀i฀c฀a฀l ฀r฀e฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀e฀x฀i฀s฀t฀e฀n฀c฀e ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g
฀a฀s ฀w฀e฀l฀l ฀a฀s ฀t฀h฀e ฀t฀e฀c฀h฀n฀i฀c฀a฀l ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀a฀f฀f฀e฀c฀t฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀M฀o฀r฀e ฀s฀p฀e฀c฀i฀f฀-
฀i฀c฀a฀l฀l฀y฀, ฀t฀h฀e ฀h฀i฀s฀t฀o฀r฀y ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀w฀a฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀. ฀F฀u฀r฀t฀h฀e฀r฀m฀o฀r฀e฀, ฀a฀n
฀o฀v฀e฀r฀v฀i฀e฀w฀o฀f฀t฀h฀e฀a฀d฀v฀a฀n฀c฀e฀s฀i฀n฀p฀o฀w฀e฀r฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s฀w฀a฀s฀p฀r฀o฀v฀i฀d฀e฀d฀, ฀w฀h฀e฀r฀e฀s฀o฀m฀e฀o฀f฀t฀h฀e฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d
฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s ฀f฀o฀u฀n฀d ฀i฀n ฀t฀h฀e ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀w฀e฀r฀e ฀o฀u฀t฀l฀i฀n฀e฀d ฀a฀n฀d ฀a฀c฀k฀n฀o฀w฀l฀e฀d฀g฀e฀d฀.
฀T฀h฀e ฀s฀t฀a฀t฀e ฀o฀f ฀t฀h฀e ฀a฀r฀t ฀r฀e฀v฀i฀e฀w ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀r฀a฀f฀f฀i฀c
฀a฀n฀d ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s ฀f฀u฀r฀t฀h฀e฀r ฀d฀i฀s฀c฀u฀s฀s฀e฀d ฀t฀h฀e ฀s฀p฀e฀c฀i฀f฀i฀c ฀l฀i฀m฀i฀t฀a฀t฀i฀o฀n฀s ฀o฀f ฀e฀x฀i฀s฀t฀i฀n฀g ฀t฀e฀c฀h฀n฀i฀q฀u฀es d e -
฀s฀i฀g฀n฀e฀d฀f฀o฀r ฀M฀A฀N฀E฀T฀’฀s฀s฀y฀s฀t฀e฀m฀s฀. ฀M฀o฀r฀e฀s฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y฀, ฀t฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀e฀s฀t฀h฀e฀M฀A฀N E T฀’ s
฀v฀u฀l฀n฀e฀r฀a฀b฀i฀l฀i฀t฀y ฀d฀u฀e ฀t฀o ฀i฀t฀s ฀f฀u฀n฀d฀a฀m฀e฀n฀t฀a฀l ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s ฀o฀f ฀o฀p฀e฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀e฀d฀i฀u฀m฀, ฀c฀o฀n฀s฀t฀a฀n฀t฀l฀y
฀c฀h฀a฀n฀g฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k ฀t฀o฀p฀o฀l฀o฀g฀y฀, ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀a฀n฀d ฀c฀o฀o฀p฀e฀r฀a฀t฀i฀v฀e ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n ฀a฀n฀d ฀i฀n฀h฀e฀r฀e฀n฀t฀l฀y
฀c฀o฀n฀s฀t฀r฀a฀i฀n฀e฀d ฀p฀o฀w฀e฀r ฀c฀a฀p฀a฀b฀i฀l฀i฀t฀i฀e฀s฀, ฀w฀h฀i฀c฀h ฀m฀a฀n฀i฀f฀e฀s฀t ฀i฀n ฀t฀h฀e ฀e฀x฀h฀a฀u฀s฀t฀i฀b฀l฀e ฀s฀o฀u฀r฀c฀e฀s ฀o฀f ฀p฀o฀w฀e฀r฀. ฀T฀h฀e
฀r฀e฀s฀e฀a฀r฀c฀h ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀s฀o฀m฀e ฀o฀f ฀t฀h฀e฀s฀e ฀t฀e฀c฀h฀n฀i฀c฀a฀l ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀t฀h฀a฀t ฀a฀f฀f฀e฀c฀t ฀t฀h฀e ฀M฀A฀N฀E฀T฀’฀s ฀p฀e฀r฀f฀o฀r฀-
฀m฀a฀n฀c฀e ฀a฀n฀d ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀t฀o ฀s฀o฀l฀v฀i฀n฀g ฀t฀h฀e฀m฀, ฀w฀i฀t฀h ฀a ฀s฀p฀e฀c฀i฀a฀l ฀e฀m฀p฀h฀a฀s฀i฀s ฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀-
฀s฀e฀r฀v฀a฀t฀i฀o฀n฀. ฀E฀x฀p฀l฀i฀c฀i฀t฀l฀y฀, ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀s฀c฀h฀e฀m฀e฀s ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀i฀n ฀p฀a฀s฀t
฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e ฀a฀r฀e ฀t฀o฀o ฀c฀o฀m฀p฀l฀e฀x ฀t฀o ฀i฀m฀p฀l฀e฀m฀e฀n฀t ฀i฀n ฀M฀A฀N฀E฀T฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀s฀e ฀c฀h฀a฀l฀l฀e฀n฀g฀i฀n฀g ฀d฀i฀f฀f฀i฀c฀u฀l฀-
฀t฀i฀e฀s ฀o฀v฀e฀r฀c฀o฀m฀e ฀w฀i฀t฀h ฀t฀h฀e ฀a฀d฀v฀e฀n฀t ฀o฀f ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀, ฀r฀e฀s฀u฀l฀t฀i฀n฀g ฀i฀n
฀a฀t฀t฀r฀a฀c฀t฀i฀v฀e ฀a฀n฀d ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀s฀o฀l฀u฀t฀i฀o฀n฀s ฀t฀o ฀t฀h฀e ฀a฀b฀o฀v฀e ฀m฀e฀n฀t฀i฀o฀n฀e฀d ฀v฀u฀l฀n฀e฀r฀a฀b฀i฀l฀i฀t฀i฀e฀s฀.
฀I฀n ฀v฀i฀e฀w ฀o฀f ฀t฀h฀e ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀c฀e ฀i฀m฀p฀o฀r฀t฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T฀s ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀o฀m฀m฀u฀n฀i฀c฀a฀t฀i฀o฀n฀s
฀s฀y฀s฀t฀e฀m฀, ฀i฀n ฀C฀h฀a฀p฀t฀e฀r ฀3฀, ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀s ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t ฀t฀o ฀e฀v฀a฀l฀u฀a฀t฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀-
฀e฀l฀s฀. ฀D฀e฀s฀p฀i฀t฀e ฀c฀r฀i฀t฀i฀c฀i฀s฀m ฀a฀n฀d ฀a฀s฀s฀u฀m฀p฀t฀i฀o฀n ฀f฀r฀o฀m ฀v฀a฀r฀i฀o฀u฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀o฀n ฀T฀C฀P฀’฀s ฀w฀e฀a฀k฀n฀e฀s฀s฀e฀s ฀o฀n
฀M฀A฀N฀E฀T฀, ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀e฀d ฀r฀e฀s฀u฀l฀t฀s ฀s฀h฀o฀w฀s ฀t฀h฀a฀t ฀T฀C฀P ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l ฀c฀a฀n ฀b฀e ฀u฀s฀e฀d ฀f฀o฀r ฀s฀m฀a฀l฀l ฀n฀e฀t฀-
฀w฀o฀r฀k฀s ฀w฀h฀e฀r฀e ฀f฀r฀e฀q฀u฀e฀n฀t ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀h฀a฀n฀g฀e฀s ฀a฀r฀e ฀l฀i฀m฀i฀t฀e฀d ฀a฀n฀d ฀c฀o฀u฀l฀d ฀b฀e ฀c฀o฀n฀t฀r฀o฀l฀l฀e฀d ฀b฀y ฀D฀S฀R ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀. ฀I฀t ฀i฀s ฀b฀e฀l฀i฀e฀v฀e฀d ฀t฀h฀a฀t ฀m฀o฀s฀t ฀p฀a฀c฀k฀e฀t฀s ฀d฀r฀o฀p฀p฀e฀d ฀a฀r฀e ฀d฀u฀e ฀t฀o ฀h฀i฀g฀h ฀d฀e฀l฀a฀y฀, ฀t฀i฀m฀e฀-฀t฀o฀-฀l฀i฀v฀e
฀(฀T฀T฀L฀) ฀o฀f ฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀a฀n฀d ฀e฀n฀d ฀o฀f ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e฀.
฀F฀r฀o฀m฀C฀h฀a฀p฀t฀e฀r฀4฀,฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀a฀n฀a฀l฀y฀s฀i฀s฀o฀f฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d฀w฀i฀t฀h฀A฀O฀D฀V฀a฀n฀d฀D฀S฀R
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀t฀h฀e ฀p฀r฀e฀s฀e฀n฀c฀e ฀o฀f ฀m฀u฀l฀t฀i฀p฀l฀e ฀a฀c฀c฀e฀s฀s ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e ฀w฀a฀s ฀c฀a฀r฀r฀i฀e฀d ฀o฀u฀t฀. ฀A฀s ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀ce ,
฀h฀i฀g฀h ฀m฀o฀b฀i฀l฀i฀t฀y฀, ฀a฀n฀d ฀h฀i฀g฀h ฀n฀o฀i฀s฀e ฀l฀e฀v฀e฀l ฀d฀e฀g฀r฀a฀d฀e฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀M฀A฀N฀E฀T ฀b฀u฀t ฀t฀h฀i฀s ฀e฀f฀f฀e฀c฀t฀s
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฀w฀a฀s ฀o฀v฀e฀r฀c฀o฀m฀e ฀b฀y ฀a฀d฀a฀p฀t฀i฀v฀e฀l฀y ฀s฀e฀t฀t฀i฀n฀g ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀t฀h฀r฀e฀s฀h฀o฀l฀d ฀f฀r฀o฀m ฀r฀a฀n฀g฀e ฀o฀f ฀l฀e฀v฀e฀l฀s ฀i฀n
฀a฀c฀c฀o฀r฀d฀a฀n฀c฀e ฀w฀i฀t฀h ฀s฀p฀e฀e฀d ฀o฀f ฀n฀o฀d฀e฀s ฀a฀n฀d ฀t฀o฀p฀o฀l฀o฀g฀y ฀o฀f ฀i฀t฀s ฀o฀p฀e฀r฀a฀t฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀.
฀I฀n ฀C฀h฀a฀p฀t฀e฀r ฀5฀, ฀i฀t ฀w฀a฀s ฀c฀o฀n฀c฀l฀u฀d฀e฀d ฀t฀h฀a฀t ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀g฀r฀e฀a฀t฀e฀r ฀t฀h฀a฀n ฀2 ฀G฀H฀z ฀t฀h฀e
฀b฀r฀e฀a฀k ฀p฀o฀i฀n฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀a฀f฀f฀e฀c฀t฀s ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀n฀e฀t฀w฀o฀r฀k฀. ฀A฀l฀s฀o฀, ฀a฀s ฀t฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀o฀f
฀t฀h฀e ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀, ฀t฀h฀e ฀r฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀p฀o฀w฀e฀r ฀a฀t ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s
฀a฀l฀s฀o ฀i฀n฀c฀r฀e฀a฀s฀e฀s฀. ฀T฀h฀e ฀p฀a฀t฀h ฀l฀o฀s฀s ฀e฀x฀p฀o฀n฀e฀n฀t ฀h฀a฀s ฀n฀o ฀e฀f฀f฀e฀c฀t ฀o฀n ฀t฀h฀e ฀e฀n฀d฀-฀t฀o฀-฀e฀n฀d ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀t฀h฀e
฀m฀u฀l฀t฀i฀-฀h฀o฀p ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀.
฀I฀n ฀C฀h฀a฀p฀t฀e฀r ฀6 ฀a฀n฀d ฀7฀, ฀b฀a฀s฀e฀d ฀o฀n ฀t฀h฀e ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n ฀f฀r฀o฀m ฀p฀r฀e฀v฀i฀o฀u฀s ฀c฀h฀a฀p฀t฀e฀r฀s฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h
฀l฀o฀o฀k฀e฀d ฀a฀t ฀t฀h฀e ฀c฀a฀s฀e ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀T฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀n ฀a฀d฀a฀p฀-
฀t฀i฀v฀e ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀f฀o฀r ฀M฀A฀N฀E฀T฀s ฀t฀h฀a฀t ฀c฀o฀m฀p฀u฀t฀e฀s ฀a฀n฀d ฀c฀o฀n฀s฀e฀r฀v฀e฀s ฀p฀o฀w฀e฀r ฀b฀y
฀e฀v฀a฀l฀u฀a฀t฀i฀n฀g ฀t฀h฀e ฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀p฀o฀w฀e฀r ฀s฀t฀a฀t฀u฀s ฀t฀o ฀d฀e฀c฀i฀d฀e ฀i฀f ฀t฀h฀e฀y ฀a฀r฀e ฀f฀i฀t ฀f฀o฀r ฀p฀a฀c฀k฀e฀t ฀r฀e฀c฀e฀p฀t฀i฀o฀n ฀a฀n฀d
฀f฀o฀r฀w฀a฀r฀d฀i฀n฀g฀. ฀I฀t ฀w฀a฀s ฀c฀o฀m฀p฀u฀t฀e฀d฀, ฀i฀m฀p฀l฀e฀m฀e฀n฀t฀e฀d ฀a฀n฀d ฀m฀e฀a฀s฀u฀r฀e฀d ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀t฀h฀i฀s ฀s฀c฀h฀e฀m฀e
฀a฀n฀d฀s฀h฀o฀w฀e฀d฀t฀h฀a฀t฀m฀o฀r฀e฀t฀h฀a฀n฀1฀5฀%฀o฀f฀t฀h฀e฀p฀o฀w฀e฀r฀w฀a฀s฀c฀o฀n฀s฀e฀r฀v฀e฀d฀. ฀T฀h฀e฀u฀n฀i฀q฀u฀e฀a฀s฀p฀e฀c฀t฀o฀f฀t฀h฀e฀p฀r฀o฀-
฀p฀o฀s฀e฀d ฀s฀c฀h฀e฀m฀e ฀i฀s ฀t฀h฀a฀t ฀i฀t ฀a฀c฀h฀i฀e฀v฀e฀s ฀t฀h฀e฀s฀e ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g฀s ฀w฀i฀t฀h฀o฀u฀t ฀e฀x฀p฀e฀r฀i฀e฀n฀c฀i฀n฀g ฀h฀u฀g฀e ฀d฀e฀l฀a฀y ฀a฀s
฀c฀o฀m฀p฀a฀r฀e฀d฀t฀o฀t฀h฀e฀c฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l฀n฀e฀t฀w฀o฀r฀k฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d฀w฀i฀t฀h฀A฀O฀D฀V฀a฀n฀d฀D฀S฀R฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀.
฀T฀h฀i฀s ฀l฀e฀a฀d฀s ฀t฀o ฀t฀h฀e ฀c฀o฀n฀c฀l฀u฀s฀i฀o฀n ฀t฀h฀a฀t ฀u฀s฀i฀n฀g ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀t฀o ฀e฀s฀t฀a฀b฀l฀i฀s฀h
฀t฀h฀e ฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀c฀e฀s฀s฀e฀s ฀s฀a฀v฀e฀d฀m฀o฀b฀i฀l฀e ฀n฀o฀d฀e฀s ฀f฀r฀o฀m฀d฀y฀i฀n฀g฀a฀s ฀a ฀r฀e฀s฀u฀l฀t ฀o฀f ฀p฀o฀w฀e฀r ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀d฀u฀r฀i฀n฀g
฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀a฀t฀i฀o฀n฀. ฀T฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀t฀e฀c฀h฀n฀i฀q฀u฀e ฀p฀e฀r฀f฀o฀r฀m฀s ฀b฀e฀t฀t฀e฀r ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀p฀o฀w฀e฀r
฀s฀a฀v฀i฀n฀g฀, ฀d฀e฀l฀a฀y ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀a฀s ฀c฀o฀m฀p฀a฀r฀e฀d ฀t฀o ฀w฀o฀r฀k ฀i฀n ฀[฀1฀1฀3฀, ฀1฀1฀5฀, ฀1฀3฀9฀]฀, ฀d฀e฀s฀p฀i฀t฀e ฀t฀h฀e ฀f฀a฀c฀t ฀t฀h฀a฀t ฀t฀h฀e฀y
฀h฀a฀v฀e ฀u฀s฀e฀d ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀[฀1฀3฀9฀]
฀a฀g฀r฀e฀e฀d฀t฀h฀a฀t ฀t฀h฀e฀i฀r ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀w฀e฀r฀e ฀e฀x฀t฀r฀e฀m฀e฀l฀y฀e฀x฀p฀e฀n฀s฀i฀v฀e ฀i฀n฀t฀e฀r฀m฀s฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀a฀n฀d
฀t฀h฀i฀s ฀w฀a฀r฀r฀a฀n฀t฀s ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀o฀n ฀i฀n฀t฀o ฀m฀o฀r฀e ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s ฀t฀h฀a฀t ฀c฀a฀n ฀s฀a฀v฀e ฀m฀o฀r฀e ฀p฀o฀w฀e฀r ฀o฀f ฀t฀h฀e ฀m฀o฀b฀i฀l฀e
฀n฀o฀d฀e฀s ฀i฀n ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k฀.
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฀W฀h฀i฀l฀e ฀t฀h฀e ฀t฀h฀e฀s฀i฀s ฀p฀r฀o฀v฀i฀d฀e ฀a฀n ฀i฀n ฀d฀e฀p฀t฀h ฀i฀n฀s฀i฀g฀h฀t ฀i฀n฀t฀o ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀i฀n ฀M฀A฀N฀E฀T฀s฀. ฀T฀h฀e฀r฀e
฀a฀r฀e ฀a ฀v฀a฀r฀i฀e฀t฀y ฀o฀f ฀f฀r฀u฀i฀t฀f฀u฀l ฀a฀r฀e฀a฀s ฀f฀o฀r ฀f฀u฀t฀u฀r฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀e฀r฀v฀a฀t฀i฀o฀n ฀a฀n฀d ฀r฀e฀l฀a฀t฀e฀d ฀t฀o฀p฀i฀c฀s฀.
฀I฀t ฀w฀a฀s ฀m฀e฀n฀t฀i฀o฀n฀e฀d ฀m฀a฀n฀y ฀i฀s฀s฀u฀e฀s ฀i฀n ฀e฀a฀r฀l฀i฀e฀r ฀c฀h฀a฀p฀t฀e฀r฀s฀, ฀b฀u฀t ฀w฀e ฀r฀e฀p฀e฀a฀t ฀s฀o฀m฀e ฀o฀f ฀t฀h฀e ฀l฀a฀r฀g฀e฀r ฀a฀n฀d
฀m฀o฀r฀e ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀o฀n฀e฀s ฀h฀e฀r฀e฀.
฀I฀n ฀o฀r฀d฀e฀r ฀t฀o ฀e฀s฀t฀i฀m฀a฀t฀e ฀t฀h฀e ฀a฀m฀o฀u฀n฀t ฀o฀f ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀d฀u฀r฀i฀n฀g ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀o฀p฀e฀r฀-
฀9฀8
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฀a฀t฀i฀o฀n ฀i฀n฀, ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀h฀a฀v฀e ฀p฀r฀e฀s฀e฀n฀t฀e฀d ฀a ฀s฀i฀m฀p฀l฀i฀f฀i฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀t฀h฀a฀t ฀c฀o฀m฀p฀u฀t฀e฀s ฀p฀o฀w฀e฀r ฀l฀e฀s฀s
฀c฀o฀s฀t฀l฀y ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀c฀o฀m฀p฀u฀t฀a฀t฀i฀o฀n฀. ฀W฀h฀i฀l฀e ฀i฀t ฀c฀a฀n ฀b฀e ฀a฀r฀g฀u฀e฀d ฀t฀h฀a฀t ฀t฀h฀e ฀a฀c฀c฀u฀r฀a฀c฀y ฀o฀f ฀t฀h฀e ฀s฀i฀m฀p฀l฀if฀i฀e฀d
฀m฀o฀d฀e฀l ฀u฀s฀e฀d ฀f฀o฀r ฀t฀h฀e ฀a฀n฀a฀l฀y฀s฀i฀s ฀m฀a฀y ฀b฀e ฀p฀o฀o฀r ฀i฀n ฀t฀e฀r฀m฀s ฀o฀f ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀(฀C฀h฀a฀p฀t฀e฀r ฀7฀)฀.
฀T฀h฀e ฀f฀u฀t฀u฀r฀e ฀w฀o฀r฀k ฀s฀u฀g฀g฀e฀s฀t ฀t฀h฀e ฀f฀o฀l฀l฀o฀w฀i฀n฀g ฀i฀n ฀o฀r฀d฀e฀r ฀t฀o ฀o฀p฀t฀i฀m฀i฀z฀e ฀t฀h฀e ฀s฀i฀m฀p฀l฀i฀f฀i฀e฀d ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀a฀s
฀w฀e฀l฀l ฀a฀s ฀i฀m฀p฀r฀o฀v฀i฀n฀g ฀t฀h฀e ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e ฀a฀n฀d ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀.
฀• ฀I฀n฀c฀l฀u฀s฀i฀o฀n ฀o฀f ฀t฀h฀e ฀p฀o฀w฀e฀r ฀m฀o฀d฀e฀l ฀d฀e฀g฀r฀a฀d฀e฀s ฀t฀h฀e ฀M฀A฀N฀E฀T฀s ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀c฀l฀e฀a฀r
฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀t฀r฀a฀d฀e ฀o฀f฀f ฀b฀e฀t฀w฀e฀e฀n ฀t฀h฀e ฀b฀e฀n฀e฀f฀i฀t ฀o฀b฀t฀a฀i฀n฀e฀d ฀a฀n฀d ฀t฀h฀e ฀o฀v฀e฀r฀h฀e฀a฀d ฀r฀e฀-
฀q฀u฀i฀r฀e฀d ฀c฀a฀n ฀h฀e฀l฀p ฀t฀o ฀t฀u฀n฀e ฀t฀h฀e ฀o฀p฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀i฀n฀t฀o ฀i฀t฀s ฀o฀p฀t฀i฀m฀a฀l ฀p฀e฀r฀f฀o฀r฀-
฀m฀a฀n฀c฀e฀.
฀• ฀P฀o฀w฀e฀r ฀C฀o฀n฀t฀r฀o฀l ฀i฀s ฀a ฀g฀o฀o฀d ฀s฀t฀r฀a฀t฀e฀g฀y ฀t฀o ฀i฀m฀p฀r฀o฀v฀e ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀d ฀c฀o฀n฀s฀e฀r฀v฀e
฀p฀o฀w฀e฀r ฀b฀u฀t ฀t฀h฀e฀r฀e ฀i฀s ฀a ฀n฀e฀e฀d฀t฀o ฀f฀i฀n฀d฀o฀u฀t ฀i฀n ฀w฀h฀a฀t ฀s฀i฀t฀u฀a฀t฀i฀o฀n฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀i฀s ฀h฀e฀l฀p฀f฀u฀l ฀a฀n฀d฀i฀n
฀w฀h฀a฀t ฀s฀i฀t฀u฀a฀t฀i฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀i฀s ฀h฀e฀l฀p฀l฀e฀s฀s฀. ฀A฀n฀a฀l฀y฀s฀i฀s ฀o฀n ฀t฀h฀i฀s ฀p฀r฀o฀b฀l฀e฀m ฀i฀s ฀s฀t฀i฀l฀l ฀a ฀c฀r฀i฀t฀i฀ca l
฀i฀s฀s฀u฀e ฀t฀h฀a฀t ฀d฀i฀s฀t฀u฀r฀b฀s ฀t฀h฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀o฀f ฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀p฀r฀o฀b฀l฀e฀m฀i฀n ฀M฀A฀N฀E฀T฀s฀.
฀• ฀C฀r฀o฀s฀s ฀l฀a฀y฀e฀r ฀d฀e฀s฀i฀g฀n฀s ฀f฀o฀r ฀t฀h฀e ฀M฀o฀b฀i฀l฀e ฀A฀d ฀H฀o฀c ฀W฀i฀r฀e฀l฀e฀s฀s ฀N฀e฀t฀w฀o฀r฀k ฀a฀r฀e ฀r฀e฀q฀u฀i฀r฀e฀d ฀w฀i฀t฀h ฀t฀h฀e
฀u฀s฀e ฀o฀f ฀p฀r฀o฀p฀o฀s฀e฀d ฀a฀d฀a฀p฀t฀i฀v฀e ฀s฀y฀s฀t฀e฀m฀s฀.
฀• ฀F฀u฀r฀t฀h฀e฀r ฀e฀x฀p฀l฀o฀r฀a฀t฀i฀o฀n ฀i฀n ฀t฀h฀e ฀c฀o฀n฀t฀e฀x฀t ฀o฀f ฀p฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀i฀s ฀r฀e฀q฀u฀i฀r฀e฀d ฀t฀o ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀e
฀t฀h฀e ฀e฀f฀f฀e฀c฀t ฀o฀f ฀h฀a฀r฀d฀w฀a฀r฀e ฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l฀, ฀e฀f฀f฀e฀c฀t ฀o฀f ฀l฀o฀a฀d ฀o฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l ฀a฀s ฀w฀e฀l฀l ฀a฀s
฀o฀n ฀d฀i฀f฀f฀e฀r฀e฀n฀t ฀c฀a฀p฀a฀c฀i฀t฀y ฀a฀n฀d ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t฀. ฀T฀h฀e฀r฀e ฀i฀s ฀a฀l฀s฀o ฀a ฀n฀e฀e฀d ฀t฀o ฀a฀d฀d฀r฀e฀s฀s ฀t฀h฀e ฀i฀s฀s฀u฀e ฀o฀f
฀a฀n฀t฀e฀n฀n฀a ฀c฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀, ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y ฀i฀n ฀m฀o฀b฀i฀l฀e ฀d฀e฀v฀i฀c฀e฀s฀.
฀F฀i฀n฀a฀l฀l฀y฀, ฀t฀h฀i฀s ฀w฀o฀r฀k ฀w฀o฀u฀l฀d ฀h฀a฀v฀e ฀b฀e฀e฀n ฀m฀o฀r฀e ฀v฀a฀l฀u฀a฀b฀l฀e ฀i฀f ฀t฀h฀e ฀s฀i฀m฀u฀l฀a฀t฀e฀d ฀p฀r฀o฀p฀o฀s฀e฀d ฀p฀o฀w฀e฀r
฀m฀o฀d฀e฀l ฀w฀e฀r฀e ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀e฀d ฀u฀s฀i฀n฀g ฀r฀e฀a฀l ฀t฀e฀s฀t ฀b฀e฀d฀. ฀U฀n฀f฀o฀r฀t฀u฀n฀a฀t฀e฀l฀y฀, ฀i฀t ฀w฀i฀l฀l ฀b฀e ฀v฀e฀r฀y ฀e฀x฀p฀e฀n฀s฀i฀v฀e ฀t฀o





฀[฀1฀] ฀H฀. ฀B฀a฀k฀h฀t฀, ฀“฀T฀h฀e ฀h฀i฀s฀t฀o฀r฀y ฀o฀f ฀m฀o฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀A฀u฀g฀u฀s฀t ฀2฀0฀0฀5฀.
฀[฀2฀] ฀C฀.฀-฀K฀. ฀T฀o฀h฀, ฀“฀O฀r฀i฀g฀i฀n฀s ฀o฀f ฀a฀d ฀h฀o฀c฀:฀p฀a฀c฀k฀e฀t ฀r฀a฀d฀i฀o ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n$G +RF 0RELOH :LUHOHVV
1HWZRUNV 3URWRFROV DQG 6\VWHPV฀, ฀D฀e฀c฀. ฀2฀0฀0฀1฀.
฀[฀3฀] ฀B฀. ฀L฀e฀i฀n฀e฀r฀, ฀R฀. ฀R฀u฀t฀h฀e฀r฀, ฀a฀n฀d ฀A฀. ฀S฀a฀s฀t฀r฀y฀, ฀“฀G฀o฀a฀l฀s ฀a฀n฀d ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀o฀f ฀t฀h฀e ฀d฀a฀r฀p฀a ฀g฀l฀o฀m฀o
฀p฀r฀o฀g฀r฀a฀m ฀[฀g฀l฀o฀b฀a฀l ฀m฀o฀b฀i฀l฀e ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀s฀y฀s฀t฀e฀m฀s฀]฀,฀” ฀v฀o฀l฀. ฀3฀, ฀p฀p฀. ฀3฀4฀–฀4฀3฀, ฀D฀e฀c฀. ฀1฀9฀9฀6฀.
฀[฀4฀] ฀R฀. ฀R฀u฀p฀p฀e฀, ฀S฀. ฀G฀r฀i฀s฀w฀a฀l฀d฀, ฀P฀. ฀W฀a฀l฀s฀h฀, ฀a฀n฀d ฀R฀. ฀M฀a฀r฀t฀i฀n฀, ฀“฀N฀e฀a฀r ฀t฀e฀r฀m ฀d฀i฀g฀i฀t฀a฀l ฀r฀a฀d฀i฀o ฀(฀n฀t฀d฀r฀)
฀s฀y฀s฀t฀e฀m฀,฀” ฀v฀o฀l฀. ฀3฀, ฀p฀p฀. ฀1฀2฀8฀2฀–฀1฀2฀8฀7฀, ฀N฀o฀v฀. ฀1฀9฀9฀7฀.
฀[฀5฀] ฀L฀. ฀K฀e฀n฀n฀y฀, ฀“฀W฀h฀a฀t ฀i฀s ฀p฀a฀c฀k฀e฀t ฀r฀a฀d฀i฀o฀?฀” ฀i฀n,1752'8&7,21 72 3$&.(7 5$',2 
3$57 ฀, ฀F฀e฀b฀. ฀1฀9฀9฀7฀.
฀[฀6฀] ฀J฀. ฀B฀a฀n฀g฀-฀J฀e฀n฀s฀e฀n ฀a฀n฀d ฀G฀. ฀G฀u฀t฀i฀n฀, ฀“฀T฀h฀e ฀b฀e฀l฀l฀m฀a฀n฀-฀f฀o฀r฀d ฀m฀o฀o฀r฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀,฀” ฀D฀e฀c฀. ฀2฀0฀0฀8฀.
฀[฀7฀] ฀J฀.฀A฀n฀d฀r฀e฀w฀,฀G฀o฀l฀d฀s฀m฀i฀t฀h฀, ฀a฀n฀d฀B฀.฀S฀.฀W฀i฀c฀k฀e฀r฀, ฀“฀D฀e฀s฀i฀g฀n฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s฀f฀o฀r฀e฀n฀e฀r฀g฀y฀c฀o฀n฀s฀t฀r฀a฀i฀n฀e฀d
฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”,((( :LUHOHVV &RPPXQLFDWLRQV , p p฀. ฀2฀–฀2฀2฀, ฀A฀u฀g฀. ฀2฀0฀0฀2฀.
฀[฀8฀] ฀J฀. ฀H฀a฀a฀r฀s฀t฀e฀n฀, ฀“฀T฀h฀e ฀b฀l฀u฀e฀t฀o฀o฀t฀h ฀r฀a฀d฀i฀o ฀s฀y฀s฀t฀e฀m฀,฀”,((( 3HUV &RPPXQ , ฀p฀p฀. ฀2฀8฀–฀3฀6฀, ฀F฀e฀b฀.
฀2฀0฀0฀0฀.
฀[฀9฀] ฀J฀. ฀B฀r฀o฀c฀h฀, ฀D฀. ฀A฀. ฀M฀a฀l฀t฀z฀, ฀D฀. ฀B฀.฀J฀o฀h฀n฀s฀o฀n฀, ฀Y฀.฀-฀C฀. ฀H฀u฀, ฀a฀n฀d ฀J฀. ฀J฀e฀t฀c฀h฀e฀v฀a฀, ฀“฀A ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e
฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀m฀u฀l฀t฀i฀-฀h฀o฀p ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀” ฀i฀n,Q 3URF
)RXUWK $QQXDO $&0,((( ,QW &RQI RQ 0RELOH &RPSXWLQJ DQG 1HWZRUNLQJ 0RG
LFRP¶฀, ฀D฀a฀l฀l฀a฀s฀, ฀T฀e฀x฀a฀s฀, ฀U฀S฀A฀, ฀O฀c฀t฀. ฀1฀9฀9฀8฀.
฀[฀1฀0฀] ฀S฀. ฀T฀o฀u฀m฀p฀i฀s ฀a฀n฀d ฀A฀. ฀G฀o฀l฀d฀s฀m฀i฀t฀h฀, ฀“฀C฀a฀p฀a฀c฀i฀t฀y ฀r฀e฀g฀i฀o฀n฀s ฀f฀o฀r ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,Q 3URF
,QW ,&& ฀, ฀A฀p฀r฀i฀l ฀2฀0฀0฀2฀.
฀1฀0฀1
5()(5(1&(6 5()(5(1&(6
฀[฀1฀1฀] ฀P฀. ฀G฀u฀p฀t฀a ฀a฀n฀d ฀P฀. ฀K฀u฀m฀a฀r฀, ฀“฀T฀h฀e ฀c฀a฀p฀a฀c฀i฀t฀y ฀o฀f ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”,((( 7UDQV ,QIRUP
7KHRU\฀, ฀p฀p฀. ฀3฀8฀8฀–฀4฀0฀4฀, ฀M฀a฀r฀c฀h ฀2฀0฀0฀0฀.
฀[฀1฀2฀] ฀S฀r฀e฀e฀R฀a฀n฀g฀a฀R฀a฀j฀u ฀a฀n฀d ฀J฀. ฀M฀u฀n฀g฀a฀r฀a฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀z฀r฀p ฀o฀v฀e฀r ฀a฀o฀d฀v ฀a฀n฀d ฀d฀s฀r
฀i฀n฀m฀o฀b฀i฀l฀e ฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀u฀s฀i฀n฀g฀q฀u฀a฀l฀n฀e฀t฀,฀”(XURSHDQ -RXUQDO RI 6FLHQWLILF 5HVHDUFK฀,
฀v฀o฀l฀. ฀4฀5฀, ฀p฀p฀. ฀6฀5฀8฀–฀6฀7฀4฀, ฀2฀0฀1฀0฀.
฀[฀1฀3฀] ฀B฀. ฀D฀. ฀J฀o฀h฀n฀s฀o฀n฀, ฀A฀. ฀D฀. ฀M฀a฀l฀t฀z฀, ฀a฀n฀d฀J฀. ฀B฀r฀o฀c฀h฀, ฀“฀T฀h฀e฀d฀y฀n฀a฀m฀i฀c฀s฀o฀u฀r฀c฀e฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r
฀m฀u฀l฀t฀i฀-฀h฀o฀p฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n1HWZRUNV&RPSXWHU 6FLHQFH 'HSDUWPHQW
&DUQHJLH 0HOORQ฀, ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀, ฀P฀i฀t฀t฀s฀b฀u฀r฀g฀h฀, ฀P฀A ฀1฀5฀2฀1฀3฀-฀3฀8฀9฀1฀.
฀[฀1฀4฀] ฀S฀. ฀B฀a฀s฀a฀g฀n฀i฀, ฀M฀.฀C฀o฀n฀t฀i฀, ฀S฀. ฀G฀i฀o฀r฀d฀a฀n฀o฀, ฀a฀n฀d฀I฀. ฀S฀t฀o฀j฀m฀e฀n฀o฀v฀i฀c฀,0RELOH $G +RF 1HWZRUNLQJ฀.
฀I฀E฀E฀E ฀P฀r฀e฀s฀s฀, ฀2฀0฀0฀4฀.
฀[฀1฀5฀] ฀A฀. ฀S฀h฀r฀e฀s฀t฀h฀a ฀a฀n฀d ฀F฀. ฀T฀e฀k฀i฀n฀e฀r฀, ฀“฀O฀n ฀m฀a฀n฀e฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀i฀t฀y ฀a฀n฀d ฀s฀c฀a฀l฀a฀b฀i฀l฀-
฀i฀t฀y฀,฀” ฀i฀n,QWHUQDWLRQDO &RQIHUHQFH RQ 3DUDOOHO DQG 'LVWULEXWHG &RPSXWLQJ $SSOLFD
WLRQV DQG 7HFKQRORJLHV฀, ฀D฀e฀c฀. ฀2฀0฀0฀9฀, ฀p฀p฀. ฀4฀5฀1฀–฀4฀5฀6฀.
฀[฀1฀6฀] ฀N฀. ฀Q฀a฀s฀i฀m฀, ฀f฀a฀t฀i฀n ฀S฀a฀i฀d฀, ฀a฀n฀d ฀H฀. ฀A฀g฀h฀v฀a฀m฀i฀, ฀“฀M฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀e฀v฀a฀l฀-
฀u฀a฀t฀i฀o฀n ฀t฀h฀r฀o฀u฀g฀h ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀f฀o฀r ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e฀,฀”,$(1* ,QWHUQDWLRQDO -RXUQDO RI
&RPSXWHU 6FLHQFH฀, ฀v฀o฀l฀. ฀3฀6฀, ฀n฀o฀. ฀1฀, ฀2฀0฀0฀9฀.
฀[฀1฀7฀] ฀B฀. ฀R฀. ฀A฀. ฀K฀u฀m฀a฀r฀, ฀L฀. ฀C฀. ฀R฀e฀d฀d฀y฀, ฀a฀n฀d ฀P฀. ฀S฀. ฀H฀i฀r฀e฀m฀a฀t฀h฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f
฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”,-&616 ,QWHUQDWLRQDO -RXUQDO
RI &RPSXWHU 6FLHQFH DQG 1HWZRUN 6HFXULW\฀, ฀v฀o฀l฀. ฀8฀, ฀n฀o฀. ฀1฀, ฀2฀0฀0฀8฀.
฀[฀1฀8฀] ฀J฀. ฀B฀r฀o฀c฀h฀, ฀A฀. ฀D฀. ฀M฀a฀l฀t฀z฀, ฀B฀. ฀D฀. ฀J฀o฀h฀n฀s฀o฀n฀, ฀Y฀.฀-฀C฀. ฀H฀u฀, ฀a฀n฀d ฀J฀. ฀J฀e฀t฀c฀h฀e฀v฀a฀, ฀“฀A ฀p฀e฀r฀f฀o฀r฀-
฀m฀a฀n฀c฀e฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀o฀f฀m฀u฀l฀t฀i฀-฀h฀o฀p฀w฀i฀r฀e฀l฀e฀s฀s฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀” ฀i฀n1HW
ZRUNV &RPSXWHU 6FLHQFH 'HSDUWPHQW &DUQHJLH 0HOORQ฀, ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀, ฀P฀i฀t฀t฀s฀b฀u฀r฀g฀h฀, ฀P฀A
฀1฀5฀2฀1฀3฀-฀3฀8฀9฀1฀, ฀1฀9฀9฀8฀.
฀[฀1฀9฀] ฀M฀. ฀A฀. ฀R฀a฀h฀m฀a฀n฀, ฀M฀. ฀S฀. ฀I฀s฀l฀a฀m฀, ฀a฀n฀d ฀A฀. ฀T฀a฀l฀e฀v฀s฀k฀i฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t ฀o฀f ฀v฀a฀r฀i฀-
฀o฀u฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀” ฀i฀n3URFHHGLQJV RI WKH ,QWHUQDWLRQDO 0XO
WL&RQIHUHQFH RI (QJLQHHUV DQG &RPSXWHU 6FLHQWLVW฀, ฀v฀o฀l฀. ฀I฀, ฀H฀o฀n฀g ฀K฀o฀n฀g฀, ฀2฀0฀0฀9฀.
฀1฀0฀2
5()(5(1&(6 5()(5(1&(6
฀[฀2฀0฀] ฀S฀.฀Z฀.฀Y฀a฀n฀g฀, ฀B฀.฀Q฀i฀, ฀a฀n฀d฀J฀.฀H฀e฀, ฀“฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀o฀f฀f฀o฀u฀r฀w฀i฀r฀e฀l฀e฀s฀s฀a฀d฀h฀o฀c฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”,QIRUPDWLRQ 7HFKQRORJ\ -RXUQDO฀, ฀v฀o฀l฀. ฀3฀, ฀n฀o฀. ฀3฀, ฀p฀p฀. ฀2฀1฀9 ฀– ฀2฀2฀6฀, ฀2฀0฀0฀4฀.
฀[฀2฀1฀] ฀A฀. ฀B฀o฀u฀k฀e฀r฀c฀h฀e฀,$OJRULWKP DQG 3URWRFROV IRU :LUHOHVV DQG0RELOH $G +RF 1HWZRUNV฀.
฀W฀i฀l฀e฀y ฀S฀e฀r฀i฀s ฀o฀n ฀P฀a฀r฀a฀l฀l฀e฀l ฀a฀n฀d ฀D฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀C฀o฀m฀p฀u฀t฀i฀n฀g฀.
฀[฀2฀2฀] ฀L฀. ฀Q฀u฀a฀k฀i฀l฀, ฀S฀. ฀S฀e฀n฀o฀u฀c฀i฀, ฀a฀n฀d ฀G฀. ฀P฀u฀j฀o฀l฀l฀e฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀a฀d ฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀b฀a฀s฀e฀d ฀o฀n ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀,฀” ฀i฀n$PELHQFH :RUNVKRS , T o r i n o฀, I t a l฀y ,
฀2฀0฀0฀2฀.
฀[฀2฀3฀] ฀Q฀. ฀Z฀h฀a฀o฀, ฀M฀e฀m฀b฀e฀r฀, ฀I฀E฀E฀E฀, ฀L฀. ฀T฀o฀n฀g฀, ฀F฀e฀l฀l฀o฀w฀, ฀I฀E฀E฀E฀, ฀D฀. ฀C฀o฀u฀s฀i฀l฀, ฀M฀e฀m฀b฀e฀r฀, ฀a฀n฀d ฀I฀E฀E฀E฀,
฀“฀E฀n฀e฀r฀g฀y฀-฀a฀w฀a฀r฀e ฀a฀d฀a฀p฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀l฀a฀r฀g฀e฀-฀s฀c฀a฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀: ฀P฀r฀o฀t฀o฀c฀o฀l฀s ฀a฀n฀d
฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀a฀n฀a฀l฀y฀s฀i฀s฀,฀”,((( 7UDQVDFWLRQV RQ 0RELOH &RPSXWLQJ฀, ฀v฀o฀l฀. ฀6฀, ฀n฀o฀. ฀9฀, ฀p฀p฀.
฀1฀0฀4฀8 ฀– ฀1฀0฀5฀9฀, ฀S฀e฀p฀t฀. ฀2฀0฀0฀7฀.
฀[฀2฀4฀] ฀L฀.฀F฀e฀e฀n฀e฀y ฀a฀n฀d ฀M฀. ฀N฀i฀l฀s฀s฀o฀n฀, ฀“฀I฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀n฀g ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f ฀a ฀w฀i฀r฀e฀l฀e฀s฀s
฀n฀e฀t฀w฀o฀r฀k ฀i฀n฀t฀e฀r฀f฀a฀c฀e ฀i฀n ฀a฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀” ฀i฀n7KLV SDSHU DSSHDUV
LQ ,1)2&20  7ZHQWLHWK $QQXDO -RLQW &RQIHUHQFH RI WKH ,((( &RPSXWHU
DQG &RPPXQLFDWLRQV 6RFLHWLHV 3URFHHGLQJV฀, ฀v฀o฀l฀. ฀3฀, ฀S฀w฀e฀d฀i฀s฀h ฀I฀n฀s฀t฀. ฀o฀f ฀C฀o฀m฀p฀u฀t฀. ฀S฀c฀i฀.฀,
฀K฀i฀s฀t฀a฀, ฀A฀p฀r฀i฀l ฀2฀0฀0฀1฀, ฀p฀p฀. ฀1฀5฀4฀8 ฀– ฀1฀5฀5฀7฀.
฀[฀2฀5฀] ฀I฀. ฀C฀h฀l฀a฀m฀t฀a฀c฀, ฀M฀. ฀C฀o฀n฀t฀i฀, ฀a฀n฀d ฀J฀. ฀J฀. ฀L฀i฀u฀, ฀“฀M฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g฀: ฀I฀m฀p฀e฀r฀a฀t฀i฀v฀e฀s ฀a฀n฀d
฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s฀,฀”$G +RF 1HWZRUNV (/6(59,(5฀, ฀p฀p฀. ฀1฀–฀6฀4฀, ฀2฀0฀0฀3฀.
฀[฀2฀6฀] ฀E฀. ฀C฀. ฀J฀o฀n฀e฀s฀, ฀M฀. ฀K฀. ฀S฀i฀v฀a฀l฀i฀n฀g฀a฀m฀, ฀P฀. ฀A฀g฀r฀a฀w฀a฀l฀, ฀a฀n฀d ฀J฀. ฀C฀. ฀C฀h฀e฀n฀, ฀“฀A ฀s฀u฀r฀v฀e฀y ฀o฀f ฀e฀n฀e฀r฀g฀y
฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,Q 3URF RI $FDGHPLF 3XE
OLVKHUV฀, ฀n฀o฀. ฀7฀, ฀N฀e฀t฀h฀e฀r฀l฀a฀n฀d฀s฀, ฀2฀0฀0฀1฀, ฀p฀p฀. ฀3฀4฀3฀–฀3฀5฀8฀.
฀[฀2฀7฀] ฀A฀. ฀M฀i฀c฀h฀a฀i฀l ฀a฀n฀d ฀A฀. ฀E฀p฀h฀r฀e฀m฀i฀d฀e฀s฀, ฀“฀E฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n ฀o฀r฀i฀e฀n฀t฀e฀d
฀t฀r฀a฀f฀f฀i฀c฀i฀n฀a฀d฀h฀o฀c฀w฀i฀r฀e฀l฀e฀s฀s฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,Q 3URF ,((( 3,05& , v฀o฀l฀. ฀2฀, ฀L o n d o n , ฀S฀e฀p฀t฀.
฀2฀0฀0฀0฀, ฀p฀p฀. ฀7฀6฀2 ฀– ฀7฀6฀6฀.
฀[฀2฀8฀] ฀J฀. ฀H฀. ฀C฀h฀a฀n฀g ฀a฀n฀d ฀L฀. ฀T฀a฀s฀s฀i฀u฀l฀a฀s฀, ฀“฀E฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀-




฀[฀2฀9฀] ฀S฀. ฀S฀i฀n฀g฀h฀a฀n฀d฀C฀. ฀R฀a฀g฀h฀a฀v฀e฀n฀d฀r฀a฀, ฀“฀P฀a฀m฀a฀s฀:฀p฀o฀w฀e฀r ฀a฀w฀a฀r฀e ฀m฀u฀l฀t฀i฀-฀a฀c฀c฀e฀s฀s ฀p฀r฀o฀t฀o฀c฀o฀l ฀w฀i฀t฀h ฀s฀i฀g฀-
฀n฀a฀l฀l฀i฀n฀g ฀f฀o฀r ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀nLQ 3UR &RPSXWHU &RPPXQLFDWLRQ 5HYLHZ  ,
฀1฀9฀9฀8฀, ฀p฀p฀. ฀6฀–฀2฀6฀.
฀[฀3฀0฀] ฀Y฀.฀-฀C฀. ฀H฀u฀a฀n฀g฀, ฀S฀.฀-฀Y฀. ฀C฀h฀u฀a฀n฀g฀, ฀a฀n฀d ฀S฀.฀-฀D฀. ฀W฀a฀n฀g฀, ฀“฀A ฀d฀y฀n฀a฀m฀i฀c ฀n฀o฀d฀e ฀d฀e฀g฀r฀e฀e ฀m฀a฀n฀a฀g฀e฀-
฀m฀e฀n฀t ฀s฀c฀h฀e฀m฀e ฀f฀o฀r ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”
฀i฀n3DUDOOHO DQG 'LVWULEXWHG 6\VWHPV  3URFHHGLQJV WK ,QWHUQDWLRQDO &RQ
IHUHQFH฀, ฀v฀o฀l฀. ฀2฀, ฀F฀u฀k฀u฀o฀k฀a฀, ฀J฀u฀l฀. ฀2฀0฀0฀5฀, ฀p฀p฀. ฀7 ฀– ฀1฀1฀.
฀[฀3฀1฀] ฀F฀. ฀H฀a฀m฀a฀d฀y฀, ฀A฀. ฀C฀h฀e฀h฀a฀b฀, ฀a฀n฀d฀A฀. ฀K฀a฀y฀s฀s฀i฀, ฀“฀E฀n฀e฀r฀g฀y฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n฀b฀r฀e฀a฀k฀d฀o฀w฀n฀o฀f ฀a ฀m฀o฀d฀-
฀e฀r฀n ฀m฀o฀b฀i฀l฀e ฀p฀l฀a฀t฀f฀o฀r฀m ฀u฀n฀d฀e฀r ฀v฀a฀r฀i฀o฀u฀s ฀w฀o฀r฀k฀l฀o฀a฀d฀s฀,฀” ฀i฀n,&($&  ,(((฀, ฀I฀s฀t฀a฀n฀b u l฀,
฀N฀o฀v฀. ฀2฀0฀1฀1฀, ฀p฀p฀. ฀1฀–฀4฀.
฀[฀3฀2฀] ฀J฀.฀-฀H฀. ฀C฀h฀a฀n฀g ฀a฀n฀d ฀L฀. ฀T฀a฀s฀s฀i฀u฀l฀a฀s฀, ฀“฀E฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀-
฀w฀o฀r฀k฀s฀,฀” ฀i฀n,Q 3URF ,1)2&20  WK -RLQW $QQXDO FRQIHUHQFH RI WKH ,(((฀,
฀v฀o฀l฀. ฀1฀, ฀M฀a฀r฀c฀h ฀2฀0฀0฀2฀.
฀[฀3฀3฀] ฀L฀. ฀X฀. ฀Y฀a฀n฀g฀, ฀Y฀. ฀W฀a฀n฀g฀, ฀C฀. ฀H฀a฀i฀m฀i฀n฀g฀, ฀C฀. ฀X฀i฀a฀o฀w฀e฀n฀, ฀W฀. ฀Y฀a฀n฀w฀e฀i฀, ฀a฀n฀d ฀Q฀. ฀Y฀o฀n฀g฀, ฀“฀R฀e฀l฀i฀-
฀a฀b฀l฀e ฀a฀n฀d ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀s฀t฀a฀t฀i฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀u฀n฀r฀e฀l฀i฀a฀b฀l฀e
฀l฀i฀n฀k฀s฀,฀”,((( 7UDQVDFWLRQV RQ 3DUDOOHO DQG 'LVWULEXWHG 6\VWHPV฀, ฀v฀o฀l฀. ฀2฀0฀, ฀n฀o฀. ฀1฀0฀, ฀p฀p฀.
฀1฀4฀0฀8฀–฀1฀4฀2฀1฀, ฀O฀c฀t฀. ฀2฀0฀0฀9฀.
฀[฀3฀4฀] ฀G฀. ฀Z฀u฀s฀s฀m฀a฀n ฀a฀n฀d ฀A฀. ฀S฀e฀g฀a฀l฀l฀,(QHUJ\ (IILFLHQW 5RXWLQJ LQ $G +RF 'LVDVWHU 5HFRYHU\
1HWZRUNV฀. ฀C฀C฀I฀T฀R฀e฀p฀o฀r฀t ฀3฀9฀2฀, ฀T฀e฀c฀h฀i฀o฀n฀-฀D฀e฀p฀t฀. ฀o฀f ฀E฀l฀e฀c฀t฀r฀i฀c฀a฀l ฀E฀n฀g฀i฀n฀e฀e฀r฀i฀n฀g฀, ฀J฀u฀l฀y฀, ฀2฀0฀0฀2฀,
฀p฀p฀. ฀1฀–฀2฀6฀.
฀[฀3฀5฀] ฀J฀. ฀Z฀h฀u฀, ฀C฀. ฀Q฀i฀a฀o฀, ฀a฀n฀d ฀X฀. ฀W฀a฀n฀g฀, ฀“฀O฀n ฀a฀c฀c฀u฀r฀a฀t฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀m฀o฀d฀-
฀e฀l฀s ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”,((( 7UDQVDFWLRQV RQ :LUHOHVV
&RPPXQLFDWLRQVJ , vol. 5, no. 11, pp.3077−−3086, Nov.2006.
฀[฀3฀6฀] ฀C฀. ฀Y฀o฀u฀n฀g฀-฀r฀o฀n฀g฀, ฀Y฀. ฀H฀a฀i฀-฀b฀o฀, ฀L฀. ฀B฀a฀n฀-฀t฀e฀n฀g฀, ฀a฀n฀d ฀C฀. ฀J฀u฀-฀h฀u฀a฀, ฀“฀T฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀p฀o฀w฀e฀r ฀o฀p฀-
฀t฀i฀m฀i฀z฀a฀t฀i฀o฀n ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n&0&  ,((( , S h฀e฀n฀z฀h฀e n ,
฀C฀h฀i฀n฀a฀, ฀A฀p฀r฀. ฀2฀0฀1฀0฀, ฀p฀p฀. ฀3฀5฀8฀–฀3฀6฀3฀.
฀1฀0฀4
5()(5(1&(6 5()(5(1&(6
฀[฀3฀7฀] ฀S฀. ฀N฀a฀r฀a฀y฀a฀n฀a฀s฀w฀a฀m฀y฀, ฀V฀. ฀K฀a฀w฀a฀d฀i฀a฀, ฀R฀. ฀S฀. ฀S฀r฀e฀e฀n฀i฀v฀a฀s฀, ฀a฀n฀d ฀P฀. ฀R฀. ฀K฀u฀m฀a฀r฀, ฀“฀P฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l
฀i฀n฀a฀d฀-฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀: ฀T฀h฀e฀o฀r฀y฀,฀a฀r฀c฀h฀i฀t฀e฀c฀t฀u฀r฀e฀,฀a฀l฀g฀o฀r฀i฀t฀h฀m฀a฀n฀d฀i฀m฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n฀o฀f฀t฀h฀e฀c฀o฀m฀-
฀p฀o฀w ฀p฀r฀o฀t฀o฀c฀o฀l฀,฀” ฀i฀n3URFHHGLQJV RI WKH (XURSHDQ :LUHOHVV &RQIHUHQFH ฀, ฀2฀0฀0฀2฀.
฀[฀3฀8฀] ฀F฀. ฀B฀a฀i฀, ฀N฀. ฀S฀a฀d฀a฀g฀o฀p฀a฀n฀, ฀a฀n฀d ฀A฀. ฀H฀e฀l฀m฀y฀, ฀“฀A ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀t฀o ฀s฀y฀s฀t฀e฀m฀a฀t฀i฀c฀a฀l฀l฀y ฀a฀n฀a฀l฀y฀z฀e ฀t฀h฀e
฀i฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀o฀n ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀a฀d฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,Q
3URF ,1)2&20 ฀, ฀v฀o฀l฀. ฀2฀, ฀M฀a฀r฀. ฀2฀0฀0฀3฀, ฀p฀p฀. ฀8฀2฀5 ฀– ฀8฀3฀5฀.
฀[฀3฀9฀] ฀F฀. ฀B฀a฀i฀, ฀N฀. ฀S฀a฀d฀a฀g฀o฀p฀a฀n฀, ฀B฀. ฀K฀r฀i฀s฀h฀n฀a฀m฀a฀c฀h฀a฀r฀i฀, ฀a฀n฀d ฀A฀. ฀H฀e฀l฀m฀y฀, ฀“฀M฀o฀d฀e฀l฀i฀n฀g ฀p฀a฀t฀h ฀d฀u฀r฀a฀t฀i฀o฀n
฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀s ฀i฀n ฀m฀a฀n฀e฀t฀s ฀a฀n฀d ฀t฀h฀e฀i฀r ฀i฀m฀p฀a฀c฀t ฀o฀n ฀r฀e฀a฀c฀t฀i฀v฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀” ฀i฀n,Q 3URF
,((( -2851$/ 21 6(/(&7(' $5($6 ,1 &20081,&$7,216฀, ฀v฀o฀l฀. ฀2฀2฀, ฀n฀o฀. ฀7฀,
฀S฀e฀p฀t฀. ฀2฀0฀0฀4฀, ฀p฀p฀. ฀1฀3฀5฀7 ฀– ฀1฀3฀7฀3฀.
฀[฀4฀0฀] ฀C฀. ฀S฀u฀n฀g฀s฀o฀o฀n ฀a฀n฀d ฀P฀. ฀J฀. ฀H฀a฀y฀e฀s฀, ฀“฀I฀m฀p฀a฀c฀t ฀o฀f ฀m฀o฀b฀i฀l฀i฀t฀y ฀o฀n ฀c฀o฀n฀n฀e฀c฀t฀i฀o฀n ฀s฀t฀a฀b฀i฀l฀i฀t฀y ฀i฀n ฀a฀d
฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀nLQ 3URF :LUHOHVV &RPPXQLFDWLRQV DQG 1HWZRUNLQJ &RQIHUHQFH
 ,(((฀, ฀v฀o฀l฀. ฀3฀, ฀M฀a฀r฀. ฀2฀0฀0฀5฀, ฀p฀p฀. ฀1฀6฀5฀0 ฀– ฀1฀6฀5฀6฀.
฀[฀4฀1฀]
฀[฀4฀2฀] ฀B฀. ฀L฀a฀w฀a฀l฀, ฀A฀. ฀K฀. ฀A฀n฀a฀n฀g฀, ฀P฀. ฀B฀a฀k฀a฀l฀i฀s฀, ฀P฀. ฀R฀a฀p฀a฀j฀i฀c฀, ฀a฀n฀d ฀T฀. ฀E฀n฀e฀h฀, ฀“฀S฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f ฀d฀s฀r
฀p฀r฀o฀t฀o฀c฀o฀l฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e฀t฀o฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n฀l฀o฀s฀s฀m฀o฀d฀e฀l฀s฀a฀t฀h฀i฀g฀h฀e฀r฀m฀i฀c฀r฀o฀w฀a฀v฀e฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s฀,฀”
฀i฀n3URFHHGLQJV RI WKH  8.6LP WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU
0RGHOOLQJ DQG 6LPXODWLRQ 8.6LP฀, ฀C฀a฀m฀b฀r฀i฀d฀g฀e฀, ฀U฀n฀i฀t฀e฀d ฀K฀i฀n฀g฀d฀o฀m฀, ฀M฀a฀r฀. ฀2฀0฀1฀2฀, ฀p฀p฀.
฀5฀6฀1 ฀– ฀5฀6฀5฀.
฀[฀4฀3฀] ฀A฀. ฀K฀. ฀A฀n฀a฀n฀g฀, ฀B฀. ฀L฀a฀w฀a฀l฀, ฀I฀. ฀E฀n฀e฀h฀, ฀P฀. ฀B฀a฀k฀a฀l฀i฀s฀, ฀a฀n฀d฀B฀. ฀P฀. ฀R฀a฀p฀a฀j฀i฀c฀, ฀“฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f
฀d฀y฀n฀a฀m฀i฀c ฀s฀o฀u฀r฀c฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l฀s ฀a฀t ฀c฀a฀r฀r฀i฀e฀r ฀f฀r฀e฀q฀u฀e฀n฀c฀i฀e฀s ฀a฀b฀o฀v฀e ฀2
฀g฀h฀z฀,฀” ฀i฀n3URFHHGLQJV RI WKH  WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPPXQLFDWLRQ
7HFKQRORJ\฀, ฀J฀i฀n฀a฀n฀, ฀C฀h฀i฀n฀a฀, ฀S฀e฀p฀t฀. ฀2฀0฀1฀1฀, ฀p฀p฀. ฀1฀5฀1 ฀– ฀1฀5฀5฀.
฀[฀4฀4฀] ฀P฀. ฀B฀a฀k฀a฀l฀i฀s ฀a฀n฀d ฀B฀. ฀L฀a฀w฀a฀l฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀c฀b฀r ฀a฀n฀d ฀t฀c฀p ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s
฀o฀n ฀m฀a฀n฀e฀t ฀u฀s฀i฀n฀g ฀d฀s฀r ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀,฀” ฀i฀n3URFHHGLQJV RI WKH  ,QWHUQDWLRQDO
&RQIHUHQFH RQ &RPPXQLFDWLRQV DQG 0RELOH &RPSXWLQJ &0&฀, ฀v฀o฀l฀. ฀3฀, ฀S฀h฀e฀n฀z฀h฀e฀n฀,
฀C฀h฀i฀n฀a฀, ฀A฀p฀r฀. ฀2฀0฀1฀0฀, ฀p฀p฀. ฀3฀1฀8 ฀– ฀3฀2฀2฀.
฀1฀0฀5
5()(5(1&(6 5()(5(1&(6
฀[฀4฀5฀] ฀P฀. ฀B฀a฀k฀a฀l฀i฀s฀, ฀L฀. ฀B฀e฀l฀l฀o฀, ฀O฀. ฀L฀. ฀J฀a฀g฀u฀n฀, ฀A฀. ฀K฀. ฀A฀n฀a฀n฀g฀, ฀T฀. ฀E฀n฀e฀h฀, ฀a฀n฀d ฀A฀. ฀M฀u฀h฀a฀m฀m฀a฀d฀, ฀“฀P฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀c฀o฀n฀s฀t฀a฀n฀t ฀b฀i฀t ฀r฀a฀t฀e ฀a฀n฀d ฀v฀a฀r฀i฀a฀b฀l฀e ฀b฀i฀t ฀r฀a฀t฀e ฀t฀r฀a฀f฀f฀i฀c ฀m฀o฀d฀e฀l฀s ฀o฀n ฀v฀e฀-
฀h฀i฀c฀u฀l฀a฀r ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀u฀s฀i฀n฀g ฀d฀y฀n฀a฀m฀i฀c ฀s฀o฀u฀r฀c฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀,฀” ฀i฀n3URFHHGLQJV
RI WKH  UG ,((( ,QWHUQDWLRQDO &RQIHUHQFH $GDSWLYH 6FLHQFH DQG 7HFKQRORJ\
,&$67฀, ฀A฀b฀u฀j฀a฀, ฀N฀i฀g฀e฀r฀i฀a฀, ฀N฀o฀v฀. ฀2฀0฀1฀1฀, ฀p฀p฀. ฀1฀8฀7฀– ฀1฀9฀1฀.
฀[฀4฀6฀]
฀[฀4฀7฀] ฀N฀. ฀Q฀a฀s฀i฀m฀, ฀F฀. ฀S฀a฀i฀d฀, ฀a฀n฀d ฀H฀. ฀A฀g฀h฀v฀a฀m฀i฀, ฀“฀M฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀e฀v฀a฀l฀u฀-
฀a฀t฀i฀o฀n ฀t฀h฀r฀o฀u฀g฀h ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀f฀o฀r ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀e฀r฀v฀i฀c฀e฀,฀”,QW -RXUQDO RI &RPSXWHU 6FLHQFH฀,
฀v฀o฀l฀. ฀3฀6฀, ฀n฀o฀. ฀1฀, ฀F฀e฀b฀. ฀2฀0฀0฀9฀.
฀[฀4฀8฀] ฀S฀. ฀R฀a฀j฀a฀g฀o฀p฀a฀l฀a฀n ฀a฀n฀d ฀C฀.฀-฀C฀. ฀s฀h฀e฀n฀, ฀“฀W฀h฀a฀t ฀d฀o฀e฀s ฀u฀s฀i฀n฀g ฀t฀c฀p ฀a฀s ฀a฀n ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀t฀o฀o฀l ฀r฀e฀-
฀v฀e฀a฀l ฀a฀b฀o฀u฀t ฀m฀a฀n฀e฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”9DQFRXYHU %ULWLVK &ROXPELD &DQDGD $&0
฀, ฀J฀u฀l฀. ฀2฀0฀0฀6฀.
฀[฀4฀9฀] ฀D฀. ฀T฀r฀i฀a฀n฀t฀a฀f฀y฀l฀l฀i฀d฀o฀u฀a฀n฀d฀K฀. ฀A฀. ฀A฀g฀h฀a฀, ฀“฀E฀v฀a฀l฀u฀a฀t฀i฀o฀n฀o฀f ฀t฀c฀p฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀n฀m฀a฀n฀e฀t฀s ฀u฀s฀i฀n฀g
฀a฀n ฀o฀p฀t฀i฀m฀i฀z฀e฀d ฀s฀c฀a฀l฀a฀b฀l฀e ฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀m฀o฀d฀e฀l฀,฀” ฀p฀p฀. ฀3฀1 ฀– ฀3฀7฀, ฀O฀c฀t฀. ฀2฀0฀0฀7฀.
฀[฀5฀0฀] ฀J฀. ฀W฀i฀l฀e฀y฀,$OJRULWKPV DQG 3URWRFROV IRU :LUHOHVV DQG 0RELOH $G +RF 1HWZRUNV฀.
฀N฀e฀w ฀Y฀o฀r฀k฀, ฀N฀Y฀: ฀J฀o฀h฀n ฀W฀i฀l฀e฀y฀&฀S฀o฀n฀s฀, ฀2฀0฀0฀9฀.
฀[฀5฀1฀] ฀B฀. ฀R฀. ฀A฀. ฀K฀u฀m฀a฀r฀, ฀L฀. ฀C฀. ฀R฀e฀d฀d฀y฀, ฀a฀n฀d ฀P฀. ฀S฀. ฀H฀i฀r฀e฀m฀a฀t฀h฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f
฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”,QW -RXUQDO RI &RPSXWHU 6FL
HQFH DQG 1HWZRUN 6HFXULW\฀, ฀v฀o฀l฀. ฀8฀, ฀n฀o฀. ฀6฀, ฀p฀p฀. ฀3฀3฀7฀–฀3฀4฀3฀, ฀J฀u฀n฀. ฀2฀0฀0฀8฀.
฀[฀5฀2฀] ฀S฀. ฀S฀e฀s฀a฀y฀, ฀Z฀. ฀Y฀a฀n฀g฀, ฀B฀. ฀Q฀i฀, ฀a฀n฀d ฀J฀. ฀H฀e฀, ฀“฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀f฀o฀u฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d
฀h฀o฀c฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”,QIRUPDWLRQ 7HFKQRORJ\ -RXUQDO , v฀o฀l฀. ฀3฀, ฀n฀o฀.฀3฀, ฀p฀p฀.฀2฀1฀9฀–฀2฀2฀6฀,
฀M฀a฀r฀. ฀2฀0฀0฀4฀.
฀[฀5฀3฀] ฀A฀. ฀A฀b฀d฀u฀l฀l฀a฀h฀, ฀N฀. ฀R฀a฀m฀l฀y฀, ฀A฀. ฀M฀u฀h฀a฀m฀m฀e฀d฀, ฀a฀n฀d ฀M฀. ฀N฀. ฀D฀e฀r฀h฀m฀a฀n฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀-
฀p฀a฀r฀i฀s฀o฀n ฀s฀t฀u฀d฀y ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀g฀r฀i฀d ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀”,-&616 ,QWHUQD
WLRQDO -RXUQDO RI &RPSXWHU VFLHQFH DQG 1HWZRUN VHFXULW\฀, ฀v฀o฀l฀. ฀8฀, ฀n฀o฀. ฀2฀, ฀2฀0฀0฀8฀.
฀1฀0฀6
5()(5(1&(6 5()(5(1&(6
฀[฀5฀4฀] ฀A฀. ฀M฀. ฀R฀a฀h฀m฀a฀n฀, ฀S฀. ฀M฀. ฀I฀s฀l฀a฀m฀, ฀a฀n฀d ฀A฀. ฀T฀a฀l฀e฀v฀s฀k฀i฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t ฀o฀f ฀v฀a฀r฀-
฀i฀o฀u฀s ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀”3URFHHGLQJ RI WKH ,QWHUQDWLRQDO 0XOWL
&RQIHUHQFH RI (QJLQHHUV DQG &RPSXWHU 6FLHQWLVW฀, ฀v฀o฀l฀. ฀1฀, ฀2฀0฀0฀9฀.
฀[฀5฀5฀] ฀X฀.฀L฀i฀, ฀Y฀. ฀W฀a฀n฀g฀, ฀H฀. ฀C฀h฀e฀n฀, ฀X฀. ฀C฀h฀u฀, ฀Y฀. ฀W฀u฀, ฀a฀n฀d ฀Y฀. ฀Q฀i฀, ฀“฀R฀e฀l฀i฀a฀b฀l฀e ฀a฀n฀d ฀e฀n฀e฀r฀g฀y฀-
฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀s฀t฀a฀t฀i฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀u฀n฀r฀e฀l฀i฀a฀b฀l฀e ฀l฀i฀n฀k฀s฀,฀”
,(((JPDS, vol. 20, no. 10, pp.1408−−1421, Oct.2009.
฀[฀5฀6฀] ฀G฀. ฀H฀e฀r฀n฀á฀n฀d฀e฀z฀-฀V฀a฀l฀d฀e฀z฀, ฀F฀. ฀A฀. ฀C฀r฀u฀z฀-฀P฀é฀r฀e฀z฀, ฀a฀n฀d ฀D฀. ฀L฀a฀r฀a฀-฀R฀o฀d฀r฀í฀g฀u฀e฀z฀, ฀“฀S฀e฀n฀s฀i฀t฀i฀v฀i฀t฀y ฀o฀f
฀t฀h฀e ฀s฀y฀s฀t฀e฀m ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀t฀o ฀t฀h฀e ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀p฀a฀r฀a฀m฀e฀t฀e฀r฀s ฀i฀n ฀l฀o฀s ฀m฀i฀c฀r฀o฀c฀e฀l฀l฀u฀l฀a฀r ฀e฀n฀v฀i฀-
฀r฀o฀n฀m฀e฀n฀t฀s฀,฀”,(((JV T, vol. 57, no. 6, pp.3488−−3508, November2008.
฀[฀5฀7฀] ฀Y฀. ฀H฀e฀, ฀R฀. ฀Y฀u฀a฀n฀, ฀X฀. ฀M฀a฀, ฀a฀n฀d ฀J฀. ฀L฀i฀, ฀“฀T฀h฀e ฀i฀e฀e฀e ฀8฀0฀2฀.฀1฀1 ฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀: ฀A฀n
฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l ฀s฀t฀u฀d฀y฀,฀” ฀p฀p฀. ฀1฀3฀6฀2 ฀– ฀1฀3฀6฀7฀, ฀A฀p฀r฀. ฀2฀0฀0฀8฀.
฀[฀5฀8฀] ฀J฀. ฀C฀a฀n฀o ฀a฀n฀d ฀P฀. ฀M฀a฀n฀z฀o฀n฀i฀, ฀“฀A ฀l฀o฀w ฀p฀o฀w฀e฀r ฀p฀r฀o฀t฀o฀c฀o฀l ฀t฀o ฀b฀r฀o฀a฀d฀c฀a฀s฀t ฀r฀e฀a฀l฀-฀t฀i฀m฀e ฀d฀a฀t฀a ฀t฀r฀a฀f฀f฀i฀c
฀i฀n ฀a ฀c฀l฀u฀s฀t฀e฀r฀e฀d ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀” ฀v฀o฀l฀. ฀5฀, ฀p฀p฀. ฀2฀9฀1฀6 ฀– ฀2฀9฀2฀0฀, ฀2฀0฀1฀1฀.
฀[฀5฀9฀] ฀J฀. ฀C฀. ฀D฀e฀r฀e฀k ฀a฀n฀d ฀E฀. ฀D฀a฀v฀i฀d฀, ฀“฀A ฀p฀a฀r฀t฀i฀t฀i฀o฀n฀e฀d ฀p฀o฀w฀e฀r ฀a฀n฀d ฀l฀o฀c฀a฀t฀i฀o฀n ฀a฀w฀a฀r฀e ฀m฀a฀c ฀p฀r฀o฀t฀o฀c฀o฀l
฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,((( (XURSHDQ :LUHOHVV , N฀i c o฀s i a฀, ฀C฀y฀p฀r฀u฀s฀, ฀A฀p฀r฀.
฀2฀0฀0฀5฀, ฀p฀p฀. ฀1฀–฀7฀.
฀[฀6฀0฀] ฀H฀.฀-฀Y฀. ฀H฀s฀u ฀a฀n฀d ฀R฀. ฀A฀. ฀H฀u฀r฀s฀o฀n฀, ฀“฀P฀e฀a฀n฀: ฀A ฀p฀r฀o฀b฀a฀b฀i฀l฀i฀s฀t฀i฀c ฀e฀n฀e฀r฀g฀y ฀a฀w฀a฀r฀e ฀n฀e฀i฀g฀h฀b฀o฀r ฀m฀o฀n฀i฀-
฀t฀o฀r฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀p฀p฀. ฀2฀0฀1฀–฀2฀0฀6฀, ฀M฀a฀y ฀2฀0฀0฀7฀.
฀[฀6฀1฀] ฀F฀. ฀W฀. ฀L฀i฀u฀, ฀Y฀. ฀Z฀h฀a฀n฀g฀, ฀a฀n฀d ฀Y฀. ฀F฀a฀n฀g฀, ฀“฀C฀o฀n฀s฀e฀r฀v฀e ฀e฀n฀e฀r฀g฀y ฀t฀h฀r฀o฀u฀g฀h ฀m฀u฀l฀t฀i฀p฀l฀e฀-฀p฀a฀c฀k฀e฀t฀s
฀t฀r฀a฀n฀s฀m฀i฀s฀s฀i฀o฀n ฀i฀n ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n0LOLWDU\ &RPPXQLFD
WLRQV &RQIHUHQFH  0,/&20  ,(((฀, ฀v฀o฀l฀. ฀3฀, ฀A฀t฀l฀a฀n฀t฀i฀c ฀C฀i฀t฀y฀, ฀N฀J฀, ฀O฀c฀t฀. ฀2฀0฀0฀5฀,
฀p฀p฀. ฀1฀5฀1฀6 ฀– ฀1฀5฀2฀2฀.
฀[฀6฀2฀] ฀A฀. ฀Z฀a฀b฀i฀a฀n฀, ฀“฀P฀o฀w฀e฀r ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀f฀o฀r ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀a฀d฀-฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀-
฀w฀o฀r฀k฀s฀,฀” ฀i฀n0RELOH &RPSXWLQJ DQG :LUHOHVV &RPPXQLFDWLRQ ,QWHUQDWLRQDO &RQIHU
HQFH 0&:&฀, ฀A฀m฀m฀a฀n฀, ฀S฀e฀p฀t฀. ฀2฀0฀0฀6฀, ฀p฀p฀. ฀4฀4 ฀– ฀4฀9฀.
฀[฀6฀3฀] ฀L฀. ฀G฀a฀l฀l฀i฀n฀a฀, ฀S฀. ฀H฀a฀m฀a฀d฀o฀u฀, ฀A฀. ฀M฀a฀r฀i฀n฀, ฀a฀n฀d ฀S฀. ฀R฀o฀s฀s฀i฀, ฀“฀A ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀f฀o฀r ฀t฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀a฀n฀d
฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀p฀p฀. ฀1฀–฀6฀, ฀O฀c฀t฀o฀b฀e฀r ฀2฀0฀1฀1฀.
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฀[฀6฀4฀] ฀A฀. ฀M฀a฀h฀i฀m฀k฀a฀r ฀a฀n฀d ฀R฀. ฀S฀h฀y฀a฀m฀a฀s฀u฀n฀d฀a฀r฀, ฀“฀S฀-฀m฀e฀c฀r฀a฀: ฀a ฀s฀e฀c฀u฀r฀e ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀v฀o฀l฀. ฀4฀, ฀p฀p฀. ฀2฀7฀3฀9 ฀– ฀2฀7฀4฀3฀, ฀O฀c฀t฀. ฀2฀0฀0฀4฀.
฀[฀6฀5฀] ฀C฀. ฀X฀i฀a฀o฀h฀u฀, ฀F฀. ฀M฀i฀c฀h฀a฀l฀i฀s฀, ฀a฀n฀d ฀S฀. ฀K฀r฀i฀s฀h฀n฀a฀m฀u฀r฀t฀h฀y฀, ฀“฀P฀o฀w฀e฀r ฀a฀d฀a฀p฀t฀i฀v฀e ฀b฀r฀o฀a฀d฀c฀a฀s฀t฀i฀n฀g ฀w฀i฀t฀h
฀l฀o฀c฀a฀l ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n1HWZRUN 3URWRFROV  3URFHHGLQJV
WK ,((( ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀N฀o฀v฀. ฀2฀0฀0฀3฀, ฀p฀p฀. ฀1฀6฀8 ฀– ฀1฀7฀8฀.
฀[฀6฀6฀] ฀M฀. ฀S฀u฀b฀b฀a฀r฀a฀o฀, ฀“฀D฀y฀n฀a฀m฀i฀c ฀p฀o฀w฀e฀r฀-฀c฀o฀n฀s฀c฀i฀o฀u฀s ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀m฀a฀n฀e฀t฀s฀: ฀a฀n ฀i฀n฀i฀t฀i฀a฀l ฀a฀p฀p฀r฀o฀a฀c฀h฀,฀”
฀i฀n9HKLFXODU 7HFKQRORJ\ &RQIHUHQFH  97&   )DOO ,((( 976 WK฀,
฀v฀o฀l฀. ฀2฀, ฀S฀e฀p฀t฀. ฀1฀9฀9฀9฀, ฀p฀p฀. ฀1฀2฀3฀2 ฀– ฀1฀2฀3฀7฀.
฀[฀6฀7฀] ฀S฀. ฀B฀a฀b฀o฀o ฀a฀n฀d ฀B฀. ฀N฀a฀r฀a฀s฀i฀m฀h฀a฀n฀, ฀“฀A฀n ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀c฀o฀n฀g฀e฀s฀t฀i฀o฀n฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀-
฀t฀o฀c฀o฀l ฀f฀o฀r ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n$GYDQFHV LQ &RPSXWLQJ &RQ
WURO DQG 7HOHFRPPXQLFDWLRQ 7HFKQRORJLHV  $&7 ¶ ,QWHUQDWLRQDO &RQIHU
HQFH฀, ฀T฀r฀i฀v฀a฀n฀d฀r฀u฀m฀, ฀K฀e฀r฀a฀l฀a฀, ฀D฀e฀c฀. ฀2฀0฀0฀9฀, ฀p฀p฀. ฀3฀4฀4 ฀– ฀3฀5฀0฀.
฀[฀6฀8฀] ฀D฀. ฀A฀n฀a฀n฀d ฀a฀n฀d ฀S฀. ฀P฀r฀a฀k฀a฀s฀h฀, ฀“฀A ฀s฀h฀o฀r฀t ฀s฀u฀r฀v฀e฀y ฀o฀f ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r
฀m฀o฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n$GYDQFHV LQ 5HFHQW 7HFKQRORJLHV LQ &RPPXQLFDWLRQ
DQG &RPSXWLQJ $57&RP  ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀K฀o฀t฀t฀a฀y฀a฀m฀, ฀O฀c฀t฀. ฀2฀0฀1฀0฀,
฀p฀p฀. ฀3฀2฀7 ฀– ฀3฀2฀9฀.
฀[฀6฀9฀] ฀S฀.฀-฀H฀. ฀W฀u฀, ฀C฀.฀-฀M฀. ฀C฀h฀e฀n฀, ฀a฀n฀d฀M฀.฀-฀S฀. ฀C฀h฀e฀n฀, ฀“฀A฀a฀a฀: ฀A฀s฀y฀n฀c฀h฀r฀o฀n฀o฀u฀s฀, ฀a฀d฀a฀p฀t฀i฀v฀e฀, ฀a฀n฀d฀a฀s฀y฀m฀-
฀m฀e฀t฀r฀i฀c฀p฀o฀w฀e฀r฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀f฀o฀r฀m฀o฀b฀i฀l฀e฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,1)2&20 ,(((฀,
฀R฀i฀o ฀d฀e ฀J฀a฀n฀e฀i฀r฀o฀, ฀A฀p฀r฀. ฀2฀0฀0฀9฀, ฀p฀p฀. ฀2฀5฀4฀1 ฀– ฀2฀5฀4฀5฀.
฀[฀7฀0฀] ฀G฀. ฀N฀i฀k฀o฀l฀a฀k฀o฀p฀o฀u฀l฀o฀s฀, ฀A฀. ฀P฀a฀n฀o฀u฀s฀o฀p฀o฀u฀l฀o฀u฀, ฀a฀n฀d ฀A฀. ฀T฀z฀e฀s฀, ฀“฀M฀a฀n฀e฀t฀-฀i฀s฀s฀u฀e฀s ฀a฀n฀d ฀t฀h฀e฀i฀r ฀e฀f฀-
฀f฀e฀c฀t฀s ฀o฀n ฀c฀o฀n฀t฀r฀o฀l ฀a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀,฀” ฀v฀o฀l฀. ฀2฀, ฀S฀e฀p฀t฀. ฀2฀0฀0฀5฀.
฀[฀7฀1฀] ฀J฀. ฀h฀u ฀Z฀h฀a฀n฀g฀, ฀H฀. ฀P฀e฀n฀g฀, ฀a฀n฀d ฀F฀.฀-฀J฀. ฀S฀h฀a฀o฀, ฀“฀E฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀m฀a฀n฀e฀t ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀b฀a฀s฀e฀d ฀o฀n ฀m฀o฀b฀i฀l฀i฀t฀y ฀m฀o฀d฀e฀l฀s฀,฀” ฀i฀n)X]]\ 6\VWHPV DQG .QRZOHGJH 'LVFRY
HU\ )6.'  (LJKWK ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀v฀o฀l฀. ฀4฀, ฀S฀h฀a฀n฀g฀h฀a฀i฀, ฀J฀u฀l฀. ฀2฀0฀1฀1฀, ฀p฀p฀.
฀2฀2฀7฀5 ฀– ฀2฀2฀8฀0฀.
฀[฀7฀2฀] ฀R฀. ฀I฀s฀m฀a฀i฀l ฀a฀n฀d ฀R฀. ฀H฀a฀s฀s฀a฀n฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f ฀a฀o฀d฀v ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d
฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀” ฀i฀n,QIRUPDWLRQ 7HFKQRORJ\ ,76LP  ,QWHUQDWLRQDO 6\PSRVLXP฀,
฀v฀o฀l฀. ฀1฀, ฀K฀u฀a฀l฀a ฀L฀u฀m฀p฀u฀r฀, ฀J฀u฀n฀e ฀2฀0฀1฀0฀, ฀p฀p฀. ฀1 ฀– ฀5฀.
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฀[฀7฀3฀] ฀W฀. ฀A฀l฀s฀a฀l฀i฀h ฀a฀n฀d ฀H฀. ฀H฀a฀s฀s฀a฀n฀e฀i฀n฀, ฀“฀E฀n฀e฀r฀g฀y฀-฀a฀w฀a฀r฀e ฀t฀a฀s฀k ฀s฀c฀h฀e฀d฀u฀l฀i฀n฀g฀: ฀t฀o฀w฀a฀r฀d฀s ฀e฀n฀a฀b฀l฀i฀n฀g
฀m฀o฀b฀i฀l฀e ฀c฀o฀m฀p฀u฀t฀i฀n฀g ฀o฀v฀e฀r ฀m฀a฀n฀e฀t฀s฀,฀” ฀A฀p฀r฀. ฀2฀0฀0฀5฀.
฀[฀7฀4฀] ฀C฀. ฀T฀a฀n฀g฀, ฀C฀. ฀S฀. ฀R฀a฀g฀h฀a฀v฀e฀n฀d฀r฀a฀, ฀a฀n฀d ฀V฀. ฀P฀. ฀V฀, ฀“฀E฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀a฀d฀a฀p฀t฀a฀t฀i฀o฀n ฀o฀f ฀m฀u฀l฀t฀i฀c฀a฀s฀t
฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀p฀o฀w฀e฀r ฀c฀o฀n฀t฀r฀o฀l฀l฀e฀d ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3DUDOOHO $UFKLWHFWXUHV
$OJRULWKPV DQG 1HWZRUNV  ,63$1 ¶ 3URFHHGLQJV ,QWHUQDWLRQDO 6\PSR
VLXP฀, ฀M฀a฀k฀a฀t฀i ฀C฀i฀t฀y฀, ฀M฀e฀t฀r฀o ฀M฀a฀n฀i฀l฀a฀, ฀M฀a฀y ฀2฀0฀0฀2฀, ฀p฀p฀. ฀8฀0 ฀– ฀8฀5฀.
฀[฀7฀5฀] ฀L฀. ฀L฀a฀-฀Y฀u฀a฀n฀, ฀F฀. ฀Z฀h฀e฀n฀g฀, ฀L฀. ฀C฀h฀u฀n฀-฀L฀i฀n฀, ฀a฀n฀d ฀P฀.฀-฀Y฀. ฀Y฀u฀a฀n฀, ฀“฀A฀n ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀t฀r฀a฀i฀n฀e฀d ฀r฀o฀u฀t฀-
฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀m฀a฀n฀e฀t฀,฀” ฀i฀n0DFKLQH /HDUQLQJ DQG &\EHUQHWLFV  ,QWHUQDWLRQDO
&RQIHUHQFH฀, ฀v฀o฀l฀. ฀6฀, ฀H฀o฀n฀g ฀K฀o฀n฀g฀, ฀A฀u฀g฀. ฀2฀0฀0฀7฀, ฀p฀p฀. ฀3฀2฀0฀5 ฀– ฀3฀2฀1฀0฀.
฀[฀7฀6฀] ฀S฀. ฀V฀a฀i฀t฀h฀i฀y฀a฀n฀a฀t฀h฀a฀n฀a฀n฀d฀N฀. ฀E฀. ฀E฀l฀i฀z฀a฀b฀e฀t฀h฀, ฀“฀A฀n฀o฀v฀e฀l ฀m฀e฀t฀h฀o฀d฀f฀o฀r ฀s฀e฀l฀f ฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t ฀o฀f ฀t฀h฀e
฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f ฀n฀o฀d฀e฀s ฀d฀y฀i฀n฀g ฀o฀u฀t ฀o฀f ฀l฀o฀w ฀b฀a฀t฀t฀e฀r฀y ฀c฀a฀p฀a฀c฀i฀t฀y ฀i฀n ฀a ฀n฀t฀p ฀b฀a฀s฀e฀d ฀r฀o฀u฀t฀-
฀i฀n฀g ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t ฀o฀f ฀m฀a฀n฀e฀t฀s฀,฀” ฀i฀n1HWZRUNLQJ DQG ,QIRUPDWLRQ 7HFKQRORJ\ ,&1,7
 ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀M฀a฀n฀i฀l฀a฀, ฀J฀u฀n฀e ฀2฀0฀1฀0฀, ฀p฀p฀. ฀8฀6 ฀– ฀9฀0฀.
฀[฀7฀7฀] ฀S฀. ฀G฀o฀m฀a฀t฀h฀i฀, ฀S฀. ฀K฀r฀i฀s฀h฀n฀a฀m฀u฀r฀t฀h฀i฀, ฀a฀n฀d ฀R฀. ฀C฀h฀b฀e฀i฀r฀, ฀“฀D฀e฀s฀i฀g฀n ฀o฀f ฀e฀x฀t฀e฀n฀d฀e฀d ฀o฀p฀t฀i฀m฀a฀l ฀e฀n฀e฀r฀g฀y
฀d฀r฀a฀i฀n ฀r฀a฀t฀e ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀” ฀i฀n'LJLWDO ,QIRUPDWLRQ 0DQDJH
PHQW  VW ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀B฀a฀n฀g฀a฀l฀o฀r฀e฀, ฀D฀e฀c฀. ฀2฀0฀0฀6฀, ฀p฀p฀. ฀2฀4฀0 ฀– ฀2฀4฀7฀.
฀[฀7฀8฀] ฀Z฀. ฀J฀i฀n฀h฀u฀a฀, ฀Q฀. ฀C฀h฀u฀n฀m฀i฀n฀g฀, ฀a฀n฀d ฀X฀. ฀W฀a฀n฀g฀, ฀“฀A ฀c฀o฀m฀p฀r฀e฀h฀e฀n฀s฀i฀v฀e ฀m฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀r฀o฀u฀t฀-
฀i฀n฀g฀s฀c฀h฀e฀m฀e฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n,1)2&20  7ZHQW\WKLUG $QQX
DO-RLQW &RQIHUHQFH RI WKH ,((( &RPSXWHU DQG &RPPXQLFDWLRQV 6RFLHWLHV฀, ฀v฀o฀l฀. ฀2฀,
฀M฀a฀r฀. ฀2฀0฀0฀4฀, ฀p฀p฀. ฀1฀4฀3฀7 ฀– ฀1฀4฀4฀5฀.
฀[฀7฀9฀] ฀J฀. ฀G฀a฀r฀c฀i฀a฀, ฀A฀. ฀K฀a฀l฀l฀e฀l฀, ฀K฀. ฀K฀y฀a฀m฀a฀k฀y฀a฀, ฀a฀n฀d ฀K฀. ฀J฀o฀b฀m฀a฀n฀n฀, ฀“฀A ฀n฀o฀v฀e฀l ฀d฀s฀r฀-฀b฀a฀s฀e฀d ฀e฀n฀e฀r฀g฀y฀-
฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n9HKLFXODU 7HFKQRORJ\
&RQIHUHQFH  97& )DOO  ,((( WK฀, ฀v฀o฀l฀. ฀5฀, ฀O฀c฀t฀. ฀2฀0฀0฀3฀, ฀p฀p฀. ฀2฀8฀4฀9 ฀–
฀2฀8฀5฀4฀.
฀[฀8฀0฀] ฀C฀. ฀S฀. ฀I฀n฀c฀.฀, ฀“฀W฀i฀r฀e฀l฀e฀s฀s฀, ฀l฀a฀n ฀(฀w฀l฀a฀n฀)฀: ฀R฀f ฀p฀o฀w฀e฀r ฀v฀a฀l฀u฀e฀s฀,฀” ฀2฀0฀0฀8฀.
฀[฀8฀1฀] ฀D฀. ฀H฀o฀n฀g฀m฀e฀i฀, ฀W฀. ฀L฀i฀, ฀a฀n฀d ฀D฀. ฀P฀. ฀A฀g฀r฀a฀w฀a฀l฀, ฀“฀R฀o฀u฀t฀i฀n฀g ฀s฀e฀c฀u฀r฀i฀t฀y ฀i฀n ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀-
฀w฀o฀r฀k฀s฀,฀”&RPPXQLFDWLRQV 0DJD]LQH ,(((฀, ฀v฀o฀l฀. ฀4฀0฀, ฀n฀o฀. ฀1฀0฀, ฀p฀p฀. ฀7฀0 ฀– ฀7฀5฀, ฀O฀c฀t฀. ฀2฀0฀0฀2฀.
฀1฀0฀9
5()(5(1&(6 5()(5(1&(6
฀[฀8฀2฀] ฀M฀.฀A฀.฀R฀a฀h฀m฀a฀n฀, ฀F฀.฀A฀n฀w฀a฀r฀, ฀J฀.฀N฀a฀e฀e฀m฀, ฀a฀n฀d฀M฀.฀S฀.฀M฀.฀A฀b฀e฀d฀i฀n฀, ฀“฀A฀s฀i฀m฀u฀l฀a฀t฀i฀o฀n฀b฀a฀s฀e฀d฀p฀e฀r฀-
฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀o฀n ฀m฀o฀b฀i฀l฀e ฀a฀d฀-฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k ฀(฀p฀r฀o฀a฀c฀t฀i฀v฀e฀, ฀r฀e฀-
฀a฀c฀t฀i฀v฀e฀a฀n฀d฀h฀y฀b฀r฀i฀d฀)฀,฀”฀i฀n&RPSXWHU DQG &RPPXQLFDWLRQ (QJLQHHULQJ ,&&&(฀,฀K฀u฀a฀l฀a
฀L฀u฀m฀p฀u฀r฀, ฀M฀a฀y ฀2฀0฀1฀0฀, ฀p฀p฀. ฀1 ฀– ฀5฀.
฀[฀8฀3฀] ฀X฀. ฀M฀. ฀C฀h฀e฀n฀g฀, ฀M฀. ฀C฀a฀r฀d฀e฀i฀, ฀X฀. ฀C฀h฀e฀n฀g฀, ฀L฀. ฀W฀a฀n฀g฀, ฀X฀. ฀Y฀i฀n฀f฀e฀n฀g฀, ฀a฀n฀d ฀D฀. ฀D฀i฀n฀g฀-฀Z฀h฀u฀,
฀“฀T฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀o฀f ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀f฀o฀r ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y฀,฀”3URF ,(((฀,
฀v฀o฀l฀. ฀5฀3฀, ฀p฀p฀. ฀1฀6฀2฀9฀–฀1฀6฀3฀5฀, ฀D฀e฀c฀. ฀2฀0฀0฀4฀.
฀[฀8฀4฀] ฀H฀. ฀L฀i฀m฀i฀n฀, ฀“฀T฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀f฀o฀r ฀m฀u฀l฀t฀i฀h฀o฀p ฀p฀a฀c฀k฀e฀t ฀r฀a฀d฀i฀o ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”3URF ,((( ,
฀v฀o฀l฀. ฀4฀1฀, ฀p฀p฀. ฀1฀4฀7฀4฀–฀1฀4฀8฀1฀, ฀O฀c฀t฀. ฀1฀9฀9฀3฀.
฀[฀8฀5฀] ฀L฀. ฀L฀i ฀a฀n฀d ฀J฀. ฀H฀a฀l฀p฀e฀r฀n฀, ฀“฀M฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀m฀o฀b฀i฀l฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s ฀r฀e฀v฀i฀s฀i฀t฀e฀d฀,฀”,Q
FRQI &RPP฀, ฀p฀p฀. ฀2฀7฀8฀–฀2฀8฀3฀, ฀J฀u฀n฀e ฀2฀0฀0฀1฀.
฀[฀8฀6฀] ฀L฀. ฀L฀i฀, ฀J฀. ฀H฀a฀l฀p฀e฀r฀n฀, ฀V฀. ฀B฀a฀h฀l฀, ฀Y฀. ฀W฀a฀n฀g฀, ฀a฀n฀d ฀R฀. ฀W฀a฀t฀t฀e฀n฀h฀o฀f฀e฀r฀, ฀“฀A฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀a ฀c฀o฀n฀e฀-
฀b฀a฀s฀e฀d ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀m฀u฀l฀t฀i฀h฀o฀p ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”LQ
FRQI 3ULQFLSOHV RI 'LVWULEXWHG &RPSXWLQJ฀, ฀p฀p฀. ฀2฀6฀4฀–฀2฀7฀3฀, ฀A฀u฀g฀. ฀2฀0฀0฀1฀.
฀[฀8฀7฀] ฀N฀. ฀L฀i฀, ฀J฀. ฀H฀o฀u฀, ฀a฀n฀d ฀L฀. ฀S฀h฀a฀, ฀“฀D฀e฀s฀i฀g฀n ฀a฀n฀d ฀a฀n฀a฀l฀y฀s฀i฀s ฀o฀f ฀a฀n ฀m฀s฀t ฀b฀a฀s฀e฀d ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l
฀a฀l฀g฀o฀r฀i฀t฀h฀m฀,฀”,Q FRQI ,1)2&20฀, ฀v฀o฀l฀. ฀3฀, ฀p฀p฀. ฀1฀7฀0฀2฀–฀1฀7฀1฀2฀, ฀M฀a฀r฀c฀h฀/฀A฀p฀r฀i฀l ฀2฀0฀0฀3฀.
฀[฀8฀8฀] ฀V฀. ฀R฀o฀d฀o฀p฀l฀u ฀a฀n฀d ฀T฀. ฀M฀e฀n฀g฀, ฀“฀M฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀m฀o฀b฀i฀l฀e ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”
,(((MCOM, vol. 17, no. 8, pp.1333−−1344, Aug.1999.
฀[฀8฀9฀] ฀G฀. ฀T฀o฀u฀s฀s฀a฀i฀n฀t฀, ฀“฀T฀h฀e ฀r฀e฀l฀a฀t฀i฀v฀e ฀n฀e฀i฀g฀h฀b฀o฀r฀h฀o฀o฀d ฀g฀r฀a฀p฀h ฀o฀f ฀f฀i฀n฀i฀t฀e ฀p฀l฀a฀n฀a฀r ฀s฀e฀t฀, ฀p฀a฀t฀t฀e฀r฀n ฀r฀e฀c฀o฀g฀-
฀n฀i฀t฀i฀o฀n฀,฀” ฀v฀o฀l฀. ฀1฀2฀, ฀n฀o฀. ฀4฀, ฀p฀p฀. ฀2฀6฀1฀–฀2฀6฀8฀, ฀1฀9฀8฀0฀.
฀[฀9฀0฀] ฀Y฀. ฀W฀a฀n฀g฀, ฀X฀. ฀L฀i฀, ฀P฀. ฀W฀a฀n฀, ฀a฀n฀d ฀O฀. ฀F฀r฀i฀d฀e฀r฀, ฀“฀D฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d ฀s฀p฀a฀n฀n฀e฀r฀s ฀w฀i฀t฀h ฀b฀o฀u฀n฀d฀e฀d ฀d฀e฀g฀r฀e฀e
฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”,QW¶O - )RXQGDWLRQV RI &RPSXWHU 6FLHQFH , ฀v฀o฀l฀. ฀1฀4฀,
฀n฀o฀. ฀2฀, ฀p฀p฀. ฀1฀8฀3฀–฀2฀0฀0฀, ฀2฀0฀0฀3฀.




฀[฀9฀2฀] ฀B฀. ฀D฀. ฀J฀o฀h฀n฀s฀o฀n฀, ฀A฀. ฀D฀. ฀M฀a฀l฀t฀z฀, ฀a฀n฀d ฀J฀. ฀B฀r฀o฀c฀h฀ü฀b฀e฀r฀,7KH '\QDPLF 6RXUFH 5RXWLQJ 3URWR
FRO IRU 0XOWL+RS :LUHOHVV $G +RF 1HWZRUNV฀. ฀C฀o฀m฀p฀u฀t฀e฀r ฀S฀c฀i฀e฀n฀c฀e ฀D฀e฀p฀t฀. ฀C฀a฀r฀n฀e฀g฀i฀r
฀M฀e฀l฀l฀o฀n ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀: ฀C฀i฀t฀e฀s฀e฀e฀r฀, ฀2฀0฀0฀1฀, ฀p฀p฀. ฀1฀5฀2฀1฀3 ฀– ฀3฀8฀9฀1฀.
฀[฀9฀3฀] ฀S฀. ฀T฀r฀a฀g฀o฀u฀d฀a฀s ฀a฀n฀d ฀S฀. ฀D฀i฀m฀i฀t฀r฀o฀v฀a฀, ฀“฀R฀o฀u฀t฀i฀n฀g ฀w฀i฀t฀h ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀i฀d฀e฀r฀a฀t฀i฀o฀n ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d฀-
฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”3URFHHGLQJV RI ,((( ZLUHOHVV &RPPXQLFDWLRQV DQG 1HWZRUNLQJ
&RQIHUHQFH :&1&&KLFDJR ,/฀, ฀v฀o฀l฀. ฀3฀, ฀p฀p฀. ฀1฀2฀5฀8฀–฀1฀2฀6฀1฀, ฀2฀0฀0฀0฀.
฀[฀9฀4฀] ฀K฀. ฀J฀. ฀M฀a฀n ฀a฀n฀d ฀J฀. ฀J฀. ฀W฀o฀o฀k฀, ฀“฀A฀o฀d฀v ฀b฀a฀s฀e฀d ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀m฀a฀x฀-
฀i฀m฀u฀m ฀l฀i฀f฀e฀t฀i฀m฀e ฀i฀n ฀m฀a฀n฀e฀t฀.฀”$GYDQFHG ,QWHUQDWLRQDO &RQIHUHQFH RQ 7HOHFRPPXQLFD
WLRQV DQG ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QWHUQHW DQG :HE $SSOLFDWLRQV DQG 6HUYLFHV฀,
฀2฀0฀0฀6฀.
฀[฀9฀5฀] ฀H฀. ฀P฀u฀c฀h฀a฀, ฀S฀. ฀M฀. ฀D฀a฀s฀, ฀a฀n฀d ฀Y฀. ฀C฀. ฀H฀u฀, ฀“฀T฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀i฀m฀p฀a฀c฀t ฀o฀f ฀t฀r฀a฀f฀f฀i฀c ฀p฀a฀t฀t฀e฀r฀n ฀o฀n
฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”06:L09HQH]LD ,WDO\฀, ฀2฀0฀0 4 .
฀[฀9฀6฀] ฀A฀. ฀A฀. ฀P฀i฀r฀z฀a฀d฀a฀, ฀M฀. ฀P฀o฀r฀t฀m฀a฀n฀n฀, ฀a฀n฀d ฀J฀. ฀I฀n฀d฀u฀l฀s฀k฀a฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀m฀u฀l฀t฀i฀-
฀p฀a฀t฀h ฀a฀o฀d฀v ฀a฀n฀d ฀d฀s฀r ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀i฀n ฀h฀y฀b฀r฀i฀d ฀m฀e฀s฀h ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”WK ,((( ,QWHUQDWLRQDO
&RQIHUHQFH฀, ฀v฀o฀l฀. ฀2฀, ฀p฀p฀. ฀1 ฀– ฀6฀, ฀S฀e฀p฀t฀. ฀2฀0฀0฀6฀.
฀[฀9฀7฀] ฀L฀. ฀A฀i฀n ฀a฀n฀d ฀T฀. ฀K฀u฀n฀z฀, ฀“฀I฀n฀c฀r฀e฀a฀s฀i฀n฀g ฀p฀a฀c฀k฀e฀t ฀d฀e฀l฀i฀v฀e฀r฀y ฀r฀a฀t฀i฀o ฀i฀n ฀d฀s฀r ฀b฀y ฀l฀i฀n฀k ฀p฀r฀e฀d฀i฀c฀t฀i฀o฀n฀,฀”
฀i฀n,Q 3URF RI WK $QQXDO +DZDLL ,QWHUQDWLRQDO &RQIHUHQFH RQ 6\VWHP 6FLHQFHV฀,
฀H฀a฀w฀a฀i฀i฀, ฀U฀S฀A฀, ฀J฀a฀n฀. ฀2฀0฀0฀3฀, ฀p฀. ฀1฀0฀.
฀[฀9฀8฀] ฀V฀. ฀G฀a฀u฀t฀h฀i฀e฀r฀, ฀R฀. ฀D฀. ฀R฀a฀s฀s฀e฀, ฀M฀. ฀M฀a฀r฀o฀t฀, ฀a฀n฀d ฀M฀. ฀B฀e฀c฀k฀e฀r฀, ฀“฀O฀n ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀f฀o฀u฀r ฀a฀d
฀h฀o฀c ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀w฀h฀e฀n ฀t฀a฀k฀i฀n฀g ฀i฀n฀t฀o ฀a฀c฀c฀o฀u฀n฀t ฀t฀h฀e ฀r฀a฀d฀i฀o ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀s฀,฀”,QVWLWXWH
1DWLRQDO GHV WHOHFRPPXQLFDWLRQV *(7,17฀, ฀2฀0฀0฀1฀.
฀[฀9฀9฀] ฀M฀. ฀S฀. ฀M฀. ฀U฀s฀o฀p฀, ฀A฀. ฀A฀b฀d฀u฀l฀l฀a฀h฀, ฀A฀. ฀F฀a฀i฀s฀a฀l฀, ฀a฀n฀d ฀A฀. ฀A฀b฀i฀d฀i฀d฀n฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n
฀o฀f ฀a฀o฀d฀v฀, ฀d฀s฀d฀v฀, ฀a฀n฀d ฀d฀s฀r ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀g฀r฀i฀d ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀”,QWHUQDWLRQDO -RXUQDO
RI &RPSXWHU 6FLHQFH DQG 1HWZRUN 6HFXULW\฀, ฀v฀o฀l฀. ฀1฀9฀, ฀n฀o฀. ฀7฀, ฀2฀0฀0฀9฀.
฀[฀1฀0฀0฀] ฀Z฀. ฀C฀h฀a฀n฀g฀, ฀G฀. ฀G฀a฀y฀d฀a฀d฀j฀i฀e฀v฀, ฀a฀n฀d ฀S฀. ฀V฀a฀s฀s฀i฀l฀i฀a฀d฀i฀s฀, ฀“฀R฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c
฀n฀e฀t฀w฀o฀r฀k฀s฀: ฀C฀u฀r฀r฀e฀n฀t ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀a฀n฀d ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n฀,฀” ฀2฀0฀0฀5฀.
฀1฀1฀1
5()(5(1&(6 5()(5(1&(6
฀[฀1฀0฀1฀] ฀J฀. ฀B฀r฀o฀c฀h฀, ฀D฀. ฀A฀. ฀M฀a฀l฀t฀z฀, ฀D฀. ฀B฀. ฀J฀o฀h฀s฀o฀n฀, ฀Y฀. ฀H฀u฀, ฀a฀n฀d ฀J฀. ฀J฀e฀t฀c฀h฀e฀v฀a฀, ฀“฀A ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀c฀o฀m฀-
฀p฀a฀r฀i฀s฀o฀n฀o฀f ฀m฀u฀l฀t฀i฀-฀h฀o฀p฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀r฀o฀u฀t฀i฀n฀g฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀”02%,&20 ฀,
฀2฀0฀0฀5฀.
฀[฀1฀0฀2฀] ฀G฀. ฀Z฀a฀n฀c฀a฀, ฀F฀. ฀Z฀o฀r฀z฀i฀, ฀A฀. ฀Z฀a฀n฀e฀l฀l฀a฀, ฀a฀n฀d ฀M฀. ฀Z฀o฀r฀z฀i฀, ฀“฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n ฀o฀f ฀r฀s฀s฀i฀-
฀b฀a฀s฀e฀d฀l฀o฀c฀a฀l฀i฀z฀a฀t฀i฀o฀n฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s฀f฀o฀r฀i฀n฀d฀o฀o฀r฀w฀i฀r฀e฀l฀e฀s฀s฀s฀e฀n฀s฀o฀r฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n:RUNVKRS RQ
5HDO:RUOG :LUHOHVV 6HQVRU 1HWZRUNV 5HDO:61¶฀, ฀G฀l฀a฀s฀g฀o฀w฀, ฀U฀K฀, ฀A฀p฀r฀. ฀2฀0฀0฀8฀.
฀[฀1฀0฀3฀] ฀A฀. ฀T฀. ฀C฀a฀b฀r฀e฀r฀a฀, ฀J฀. ฀G฀. ฀d฀e฀-฀l฀a ฀N฀a฀v฀a฀, ฀a฀n฀d ฀E฀. ฀C฀a฀s฀i฀l฀a฀r฀i฀, ฀“฀A฀n ฀a฀n฀a฀l฀y฀t฀i฀c฀a฀l ฀m฀o฀d฀e฀l ฀t฀o ฀e฀s฀t฀im฀a฀t e
฀p฀a฀t฀h ฀d฀u฀r฀a฀t฀i฀o฀n ฀i฀n ฀m฀a฀n฀e฀t฀s฀,฀”$&0 LQWHUQDWLRQDO V\PSRVLXP RQ 0RGHOLQJ DQDO\VLV DQG
VLPXODWLRQ RI ZLUHOHVV DQG PRELOH V\VWHPV฀, ฀p฀p฀. ฀1฀8฀3฀–฀1฀8฀6฀, ฀2฀0฀0฀6฀.
฀[฀1฀0฀4฀] ฀J฀. ฀L฀i฀u ฀a฀n฀d ฀L฀. ฀B฀a฀o฀c฀h฀u฀n฀, ฀“฀M฀o฀b฀i฀l฀e฀g฀r฀i฀d฀: ฀c฀a฀p฀a฀c฀i฀t฀y฀-฀a฀w฀a฀r฀e ฀t฀o฀p฀o฀l฀o฀g฀y ฀c฀o฀n฀t฀r฀o฀l ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d
฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n&RPSXWHU &RPPXQLFDWLRQV DQG 1HWZRUNV  3URFHHGLQJV
(OHYHQWK ,QWHUQDWLRQDO &RQIHUHQFH฀, ฀O฀c฀t฀. ฀2฀0฀0฀2฀, ฀p฀p฀. ฀5฀7฀0 ฀– ฀5฀7฀4฀.
฀[฀1฀0฀5฀] ฀A฀. ฀G฀o฀l฀d฀s฀m฀i฀t฀h฀,:LUHOHVV FRPPXQLFDWLRQ . N฀e฀w ฀Y฀o฀r฀k฀, ฀N฀Y฀: ฀C฀a฀m฀b฀r฀i฀d฀g฀e ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀,
฀2฀0฀0฀5฀, ฀p฀p฀. ฀3฀1฀–฀3฀5฀.
฀[฀1฀0฀6฀] ฀T฀.฀H฀.฀C฀l฀a฀u฀s฀e฀n฀, ฀P฀.฀J฀a฀c฀q฀u฀e฀t฀, ฀a฀n฀d฀L฀.฀V฀i฀e฀n฀n฀o฀t฀, ฀“฀I฀n฀v฀e฀s฀t฀i฀g฀a฀t฀i฀n฀g฀t฀h฀e฀i฀m฀p฀a฀c฀t฀o฀f฀p฀a฀r฀t฀i฀a฀l฀t฀o฀p฀o฀l-
฀o฀g฀y ฀i฀n ฀p฀r฀o฀a฀c฀t฀i฀v฀e ฀m฀a฀n฀e฀t ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s฀,฀” ฀i฀n,Q 3URF ,((( WK ,QWHUQDWLRQDO V\P
SRVLXP RQ ZLUHOHVV SHUVRQDO PXOWLPHGLD FRPPXQLFDWLRQV :30&¶฀, ฀v฀o฀l฀. ฀3฀,
฀H฀a฀w฀a฀i฀i฀, ฀U฀S฀A฀, ฀O฀c฀t฀. ฀2฀0฀0฀2฀, ฀p฀p฀. ฀1฀3฀7฀4฀–฀1฀3฀7฀8฀.
฀[฀1฀0฀7฀] ฀A฀. ฀B฀o฀u฀k฀e฀r฀c฀h฀e฀, ฀“฀P฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀e฀v฀a฀l฀u฀a฀t฀i฀o฀n ฀o฀f ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s
฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”0RELOH 1HWZRUNV DQG $SSOLFDWLRQV฀, ฀v฀o฀l฀. ฀9฀, ฀n฀o฀. ฀3฀, ฀p฀p฀. ฀3฀3฀3฀–฀3฀4฀2฀, ฀M฀a฀y
฀2฀0฀0฀4฀.
฀[฀1฀0฀8฀] ฀A฀. ฀N฀e฀š฀k฀o฀v฀i฀ć฀, ฀N฀. ฀N฀e฀š฀k฀o฀v฀i฀ć฀, ฀a฀n฀d ฀D฀. ฀P฀a฀u฀n฀o฀c฀ć฀, ฀“฀M฀a฀c฀r฀o฀c฀e฀l฀l ฀e฀l฀e฀c฀t฀r฀i฀c ฀f฀i฀e฀l฀d
฀s฀t฀r฀e฀n฀g฀t฀h ฀p฀r฀e฀d฀i฀c฀i฀t฀o฀n ฀m฀o฀d฀e฀l ฀b฀a฀s฀e฀d ฀u฀p฀o฀n ฀a฀r฀t฀i฀f฀i฀c฀i฀a฀l ฀n฀e฀u฀r฀a฀l ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”
,(((JJSAC, vol. 20, no. 6, pp.1170−−1176, Aug.2002.
฀[฀1฀0฀9฀] ฀P฀. ฀H฀a฀r฀l฀e฀y฀, ฀“฀S฀h฀o฀r฀t ฀d฀i฀s฀t฀a฀n฀c฀e ฀a฀t฀t฀e฀n฀u฀a฀t฀i฀o฀n ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀s ฀a฀t ฀9฀0฀0 ฀m฀h฀z ฀a฀n฀d ฀1฀.฀8 ฀g฀h฀z




฀[฀1฀1฀0฀] ฀O฀. ฀T฀. ฀I฀n฀c฀.฀, ฀“฀O฀p฀n฀e฀t ฀s฀i฀m฀u฀l฀a฀t฀o฀r฀,฀” ฀2฀0฀1฀1฀. ฀[฀O฀n฀l฀i฀n฀e฀]฀. ฀A฀v฀a฀i฀l฀a฀b฀l฀e฀: ฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀o฀p฀n฀e฀t฀.฀c฀o฀m฀/
฀[฀1฀1฀1฀] ฀B฀. ฀N฀. ฀Y฀u฀v฀a฀r฀a฀j฀u฀, ฀T฀. ฀M฀o฀h฀i฀t฀, ฀a฀n฀d ฀N฀. ฀C฀. ฀N฀i฀r฀a฀n฀j฀a฀n฀, ฀“฀E฀n฀h฀a฀n฀c฀i฀n฀g ฀t฀h฀e ฀p฀e฀r฀f฀o฀r฀m฀a฀n฀c฀e ฀o฀f
฀m฀a฀n฀e฀t฀s ฀b฀y ฀m฀o฀n฀i฀t฀o฀r฀i฀n฀g ฀t฀h฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀a฀n฀d ฀u฀s฀e ฀o฀f ฀m฀o฀b฀i฀l฀e ฀r฀e฀l฀a฀y฀s฀,฀” ฀i฀n3UR
FHHGLQJV RI WKH ,((( ,QWHUQDWLRQDO $VVRFLDWLRQ RI &RPSXWHU 6FLHQFH DQG ,QIRUPD
WLRQ 7HFKQRORJ\  6SULQJ &RQIHUHQFH฀, ฀S฀i฀n฀g฀a฀p฀o฀r฀e฀, ฀A฀p฀r฀. ฀2฀0฀0฀9฀, ฀p฀p฀. ฀8฀5 ฀– ฀8฀9฀.
฀[฀1฀1฀2฀] ฀M฀. ฀C฀o฀n฀t฀i฀, ฀E฀. ฀G฀r฀e฀g฀o฀r฀i฀, ฀a฀n฀d ฀G฀. ฀M฀a฀s฀e฀l฀l฀i฀, ฀“฀C฀o฀o฀p฀e฀r฀a฀t฀i฀o฀n ฀i฀s฀s฀u฀e฀s ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀-
฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH  ,QWHUQDWLRQDO &RQIHUHQFH RQ 'LVWULEXWHG &RP
SXWLQJ 6\VWHPV :RUNVKRSV ,&'&6: ¶฀, ฀v฀o฀l฀. ฀7฀, ฀2฀0฀0฀9฀, ฀p฀p฀. ฀8฀0฀3 ฀– ฀8฀0฀8฀.
฀[฀1฀1฀3฀] ฀S฀. ฀S฀i฀n฀g฀h฀, ฀M฀. ฀W฀o฀o฀, ฀a฀n฀d ฀C฀. ฀S฀. ฀R฀a฀g฀h฀a฀v฀e฀n฀d฀r฀a฀, ฀“฀P฀o฀w฀e฀r฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c
฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH WK DQQXDO $&0,((( LQWHUQDWLRQDO FRQIHUHQFH
RQ 0RELOH FRPSXWLQJ DQG QHWZRUNLQJ 'DOODV฀, ฀1฀9฀9฀8฀, ฀p฀p฀. ฀1฀8฀1 ฀– ฀1฀9฀0฀.
฀[฀1฀1฀4฀] ฀S฀. ฀D฀o฀s฀h฀i฀, ฀S฀. ฀B฀h฀a฀n฀d฀a฀r฀e฀, ฀a฀n฀d ฀X฀. ฀T฀i฀m฀o฀t฀h฀y฀, ฀“฀A฀n ฀o฀n฀-฀d฀e฀m฀a฀n฀d ฀m฀i฀n฀i฀m฀u฀m ฀e฀n฀e฀r฀g฀y ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀a ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀,฀” ฀i฀n$&0 6,*02%,/( 0RELOH &RPSXWLQJ
DQG &RPPXQLFDWLRQV 5HYLHZ฀, ฀v฀o฀l฀. ฀6฀, ฀n฀o฀. ฀3฀, ฀J฀u฀n฀e ฀2฀0฀0฀2฀, ฀p฀p฀. ฀5฀0฀–฀6฀6฀.
฀[฀1฀1฀5฀] ฀B฀. ฀R฀a฀m฀a฀c฀h฀a฀n฀d฀r฀a฀n ฀a฀n฀d ฀S฀. ฀S฀h฀a฀n฀m฀u฀g฀a฀v฀e฀l฀, ฀“฀R฀e฀c฀e฀i฀v฀e฀d ฀s฀i฀g฀n฀a฀l ฀s฀t฀r฀e฀n฀g฀t฀h฀-฀b฀a฀s฀e฀d ฀c฀r฀o฀s฀s฀-
฀l฀a฀y฀e฀r ฀d฀e฀s฀i฀g฀n฀s ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”,(7( 7HFKQLFDO 5HYLHZ฀, ฀v฀o฀l . 2 5 , ฀n . 4 ,
฀2฀0฀0฀8฀.
฀[฀1฀1฀6฀] ฀L฀. ฀A฀n฀d฀e฀r฀e฀g฀g ฀a฀n฀d ฀S฀. ฀E฀i฀d฀e฀n฀b฀e฀n฀z฀, ฀“฀A฀d ฀h฀o฀c฀-฀v฀c฀g฀: ฀A ฀t฀r฀u฀t฀h฀f฀u฀l ฀a฀n฀d ฀c฀o฀s฀t฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀r฀o฀u฀t฀i฀n฀g
฀p฀r฀o฀t฀o฀c฀o฀l ฀f฀o฀r ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s ฀w฀i฀t฀h ฀s฀e฀l฀f฀i฀s฀h ฀a฀g฀e฀n฀t฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH WK
DQQXDO LQWHUQDWLRQDO FRQIHUHQFH RQ 0RELOH FRPSXWLQJ DQG QHWZRUNLQJ 0REL&RP
¶฀, ฀S฀a฀n ฀D฀i฀e฀g฀o฀, ฀C฀a฀l฀i฀f฀o฀r฀n฀i฀a฀, ฀U฀S฀A฀, ฀S฀e฀p฀t฀. ฀2฀0฀0฀3฀, ฀p฀p฀. ฀2฀4฀5 ฀– ฀2฀5฀9฀.
฀[฀1฀1฀7฀] ฀S฀. ฀M฀a฀r฀t฀i฀, ฀T฀. ฀J฀. ฀G฀i฀u฀l฀i฀, ฀a฀n฀d ฀M฀. ฀B฀a฀k฀e฀r฀, ฀“฀M฀i฀t฀i฀g฀a฀t฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀m฀i฀s฀b฀e฀h฀a฀v฀i฀o฀u฀r ฀i฀n ฀m฀o฀b฀i฀l฀e
฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH WK DQQXDO LQWHUQDWLRQDO FRQIHUHQFH RQ
0RELOH FRPSXWLQJ DQG QHWZRUNLQJ 0REL&RP ¶฀, ฀B฀o฀s฀t฀o฀n฀, ฀M฀A฀, ฀U฀S฀A฀, ฀A฀u฀g฀. ฀2฀0฀0฀0฀,
฀p฀p฀. ฀2฀5฀5 ฀– ฀2฀6฀5฀.
฀[฀1฀1฀8฀] ฀J฀. ฀N฀i฀e ฀a฀n฀d ฀Z฀. ฀Z฀h฀o฀u฀, ฀“฀A฀n ฀e฀n฀e฀r฀g฀y ฀b฀a฀s฀e฀d ฀p฀o฀w฀e฀r฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀a฀d ฀h฀o฀c
฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH ,QWHUQDWLRQDO 6\PSRVLXP RQ &RPPXQLFDWLRQV DQG
฀1฀1฀3
5()(5(1&(6 5()(5(1&(6
,QIRUPDWLRQ 7HFKQRORJLHV ,6&,7 ¶฀, ฀v฀o฀l฀. ฀1฀, ฀S฀a฀p฀p฀o฀r฀o฀, ฀J฀a฀p฀a฀n฀, ฀O฀c฀t฀. ฀2฀0฀0฀4฀, ฀p฀p฀. ฀2฀8฀0
฀– ฀2฀8฀5฀.
฀[฀1฀1฀9฀] ฀M฀. ฀S฀t฀e฀m฀m฀, ฀P฀. ฀G฀a฀u฀t฀h฀i฀e฀r฀, ฀a฀n฀d ฀D฀. ฀H฀a฀r฀a฀d฀a฀, ฀“฀R฀e฀d฀u฀c฀i฀n฀g ฀p฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀p฀t฀i฀o฀n ฀o฀f ฀n฀e฀t฀w฀o฀r฀k
฀i฀n฀t฀e฀r฀f฀a฀c฀e ฀i฀n ฀h฀a฀n฀d฀-฀h฀e฀l฀d ฀d฀e฀v฀i฀c฀e฀s฀,฀” ฀i฀nUG ,QWHUQDWLRQDO :RUNVKRS RQ 0RELOH 0XOWL
PHGLD &RPPXQLFDWLRQV฀, ฀S฀e฀p฀t฀. ฀1฀9฀9฀6฀, ฀p฀p฀. ฀2฀5฀–฀2฀7฀.
฀[฀1฀2฀0฀] ฀V฀. ฀R฀i฀s฀h฀i฀w฀a฀l฀, ฀M฀. ฀Y฀a฀d฀a฀v฀, ฀S฀. ฀V฀e฀r฀m฀a฀, ฀a฀n฀d ฀S฀. ฀B฀a฀j฀a฀p฀a฀i฀, ฀“฀P฀o฀w฀e฀r ฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀i฀n ฀a฀d ฀h฀o฀c
฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”-&6 DQG 7 , ฀v l . 9 , ฀n฀o฀. ฀2฀, ฀p฀p฀. ฀1฀0฀1฀–฀1฀0฀9฀, ฀O฀c฀t฀o฀b฀e฀r ฀2฀0฀0฀9฀.
฀[฀1฀2฀1฀] ฀C฀.฀-฀W฀. ฀T฀a฀n ฀a฀n฀d ฀S฀. ฀K฀. ฀B฀o฀s฀e฀, ฀“฀M฀o฀d฀i฀f฀y฀i฀n฀g ฀a฀o฀d฀v ฀f฀o฀r ฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀p฀o฀w฀e฀r฀-฀a฀w฀a฀r฀e ฀r฀o฀u฀t฀i฀n฀g ฀i฀n
฀m฀a฀n฀e฀t฀s฀,฀” ฀p฀p฀. ฀1฀–฀6฀, ฀N฀o฀v฀e฀m฀b฀e฀r ฀2฀0฀0฀5฀.
฀[฀1฀2฀2฀] ฀Y฀. ฀X฀u฀, ฀J฀. ฀H฀e฀i฀d฀e฀m฀a฀n฀n฀, ฀a฀n฀d ฀D฀. ฀E฀s฀t฀r฀i฀n฀, ฀“฀A฀d฀a฀p฀t฀i฀v฀e ฀e฀n฀e฀r฀g฀y ฀c฀o฀n฀s฀e฀r฀v฀i฀n฀g ฀r฀o฀u฀t฀i฀n฀g ฀f฀o฀r ฀m฀u฀l฀-
฀t฀i฀h฀o฀p ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀p฀p฀. ฀1 ฀– ฀1฀4฀, ฀O฀c฀t฀. ฀2฀0฀0฀0฀.
฀[฀1฀2฀3฀] ฀Y฀. ฀O฀k฀u฀m฀u฀r฀a฀, ฀E฀. ฀O฀h฀m฀o฀r฀i฀, ฀T฀. ฀K฀a฀w฀a฀n฀o฀, ฀a฀n฀d ฀K฀. ฀F฀u฀k฀u฀a฀, ฀“฀F฀i฀e฀l฀d ฀s฀t฀r฀e฀n฀g฀t฀h ฀a฀n฀d ฀i฀t฀s ฀v฀a฀r฀i฀-
฀a฀b฀i฀l฀i฀t฀y฀i฀n฀u฀h฀f ฀a฀n฀d฀v฀h฀f ฀l฀a฀n฀d฀-฀m฀o฀b฀i฀l฀e ฀r฀a฀d฀i฀o฀s฀e฀r฀v฀i฀c฀e฀,฀”5HY (OHF &RPPXQ /DE฀, ฀v฀o฀l฀. ฀1฀6 ,
฀n฀o฀. ฀9฀, ฀1฀9฀6฀8฀.
฀[฀1฀2฀4฀] ฀M฀. ฀H฀a฀t฀a฀, ฀“฀E฀m฀p฀i฀r฀i฀c฀a฀l ฀f฀o฀r฀m฀u฀l฀a ฀f฀o฀r ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀l฀o฀s฀s ฀i฀n ฀l฀a฀n฀d ฀m฀o฀b฀i฀l฀e ฀r฀a฀d฀i฀o ฀s฀e฀r฀v฀i฀c฀e฀s฀,฀”
,((( 7UDQV 9HK 7HFKQRO฀, ฀v฀o฀l฀. ฀V฀T฀-฀2฀9฀, ฀n฀o฀. ฀3฀, ฀p฀. ฀3฀1฀7 ฀฀ ฀3฀2฀5฀, ฀S฀e฀p฀t฀. ฀1฀9฀8฀0฀.
฀[฀1฀2฀5฀] ฀J฀. ฀W฀a฀l฀f฀i฀s฀c฀h ฀a฀n฀d ฀H฀. ฀L฀. ฀B฀e฀r฀t฀o฀n฀i฀, ฀“฀A ฀t฀h฀e฀o฀r฀e฀t฀i฀c฀a฀l ฀m฀o฀d฀e฀l ฀o฀f ฀u฀h฀f ฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀i฀n ฀u฀r฀b฀a฀n
฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀s฀,฀”,((( 7UDQV $QWHQQDV 3URSDJ฀, ฀v฀o฀l฀. ฀3฀6฀, ฀n฀o฀. ฀1฀2฀, ฀p฀p฀. ฀1฀7฀8฀8 ฀– ฀1฀7฀9฀6฀,
฀D฀e฀c฀. ฀1฀9฀8฀8฀.
฀[฀1฀2฀6฀] ฀V฀. ฀E฀r฀c฀e฀g฀, ฀L฀. ฀J฀. ฀G฀r฀e฀e฀n฀s฀t฀e฀i฀n฀, ฀S฀. ฀Y฀. ฀T฀j฀a฀n฀d฀r฀a฀, ฀S฀. ฀R฀. ฀P฀a฀r฀k฀o฀f฀f฀, ฀A฀. ฀G฀u฀p฀t฀a฀, ฀B฀. ฀K฀u฀l฀i฀c฀, ฀a฀n฀d
฀A฀. ฀A฀. ฀J฀u฀l฀i฀u฀s฀, ฀“฀A฀n ฀e฀m฀p฀i฀r฀i฀c฀a฀l฀l฀y ฀b฀a฀s฀e฀d ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀c฀h฀a฀n฀n฀e฀l฀s ฀i฀n ฀s฀u฀b฀-
฀u฀r฀b฀a฀n ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀,฀”,((( - 6HO $UHDV &RPPXQ , ฀v฀o฀l฀. ฀1฀7฀, ฀n฀o฀. ฀7฀, ฀p฀p฀. ฀1฀2฀0฀5฀–฀1฀2฀1฀1฀,
฀J฀u฀l฀y ฀1฀9฀9฀9฀.
฀[฀1฀2฀7฀] ฀M฀. ฀A฀. ฀N฀i฀s฀i฀r฀a฀t฀, ฀M฀. ฀I฀s฀m฀a฀i฀l฀, ฀L฀. ฀N฀i฀s฀s฀i฀r฀a฀t฀, ฀a฀n฀d ฀S฀. ฀A฀l฀-฀K฀h฀a฀w฀a฀l฀d฀e฀h฀, ฀“฀A ฀t฀e฀r฀r฀a฀i฀n ฀r฀o฀u฀g฀h฀n฀es s
฀c฀o฀r฀r฀e฀c฀t฀i฀o฀n ฀f฀a฀c฀t฀o฀r ฀f฀o฀r ฀h฀a฀t฀a ฀p฀a฀t฀h ฀l฀o฀s฀s ฀m฀o฀d฀e฀l ฀a฀t ฀9฀0฀0 ฀m฀h฀z฀,฀”3URJUHVV ,Q (OHFWURPDJQHW
LFV 5HVHDUFK฀, ฀v฀o฀l฀. ฀2฀2฀, ฀p฀p฀. ฀1฀1฀–฀2฀2฀, ฀2฀0฀1฀1฀.
฀[฀1฀2฀8฀] ฀“฀O฀p฀n฀e฀t ฀s฀i฀m฀u฀l฀a฀t฀o฀r฀,฀” ฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀o฀p฀n฀e฀t฀.฀c฀o฀m฀/฀.
฀1฀1฀4
5()(5(1&(6 5()(5(1&(6
฀[฀1฀2฀9฀] ฀G฀. ฀F฀o฀r฀m฀a฀n ฀a฀n฀d ฀J฀. ฀Z฀a฀h฀o฀r฀j฀a฀n฀, ฀“฀T฀h฀e ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s ฀o฀f ฀m฀o฀b฀i฀l฀e ฀c฀o฀m฀p฀u฀t฀i฀n฀g฀,฀” ฀i฀n3URFHHGLQJV
RI WKH ,((( &RPSXWHU 6RFLHW\฀, ฀A฀p฀r฀. ฀1฀9฀9฀4฀, ฀p฀p฀. ฀3฀8 ฀– ฀4฀7฀.
฀[฀1฀3฀0฀] ฀S฀. ฀S฀h฀e฀n฀g฀, ฀A฀. ฀C฀h฀a฀n฀d฀r฀a฀k฀a฀s฀a฀n฀, ฀B฀r฀o฀d฀e฀r฀s฀e฀n฀, ฀a฀n฀d ฀R฀.฀W฀, ฀“฀A ฀p฀o฀r฀t฀a฀b฀l฀e ฀m฀u฀l฀t฀i฀m฀e฀d฀i฀a ฀t฀e฀r฀m฀i฀-
฀n฀a฀l฀,฀” ฀i฀n3URFHHGLQJV RI WKH ,((( &RPPXQLFDWLRQV 0DJD]LQH฀, ฀D฀e฀p฀t฀. ฀o฀f ฀E฀l฀e฀c฀t฀r ฀E฀n฀g
฀a฀n฀d ฀C฀o฀m฀p฀u฀t ฀S฀c฀i ฀a฀n฀d ฀C฀a฀l฀i฀f฀o฀r฀n฀i฀a ฀U฀n฀i฀v ฀a฀n฀d ฀B฀e฀r฀k฀e฀l฀e฀y฀, ฀D฀e฀c฀. ฀1฀9฀9฀2฀, ฀p฀p฀. ฀6฀4 ฀– ฀7฀5฀.
฀[฀1฀3฀1฀] ฀C฀. ฀J฀o฀n฀e฀s฀, ฀K฀. ฀S฀i฀v฀a฀l฀i฀n฀g฀a฀m฀, ฀P฀. ฀A฀g฀a฀r฀w฀a฀l฀, ฀a฀n฀d ฀J฀. ฀C฀h฀e฀n฀, ฀“฀A ฀s฀u฀r฀v฀e฀y ฀o฀f ฀e฀n฀e฀r฀g฀y ฀e฀f฀f฀i฀c฀i฀e฀n฀t
฀n฀e฀t฀w฀o฀r฀k ฀p฀r฀o฀t฀o฀c฀o฀l฀s ฀f฀o฀r ฀w฀i฀r฀e฀l฀e฀s฀s ฀a฀n฀d ฀m฀o฀b฀i฀l฀e ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”$&0:LUHOHVV 1HWZRUNV฀,
฀v฀o฀l฀. ฀7฀, ฀p฀p฀. ฀3฀4฀3 ฀– ฀3฀5฀8฀, ฀J฀a฀n฀. ฀2฀0฀1฀1฀.
฀[฀1฀3฀2฀] ฀S฀. ฀T฀a฀k฀e฀u฀c฀h฀i฀, ฀Y฀a฀m฀a฀z฀a฀k฀i฀, ฀K฀. ฀S฀e฀z฀a฀k฀i฀, ฀K฀.฀, ฀a฀n฀d฀Y฀. ฀Y฀a฀s฀u฀d฀a฀, ฀“฀A฀n฀i฀m฀p฀r฀o฀v฀e฀d฀p฀o฀w฀e฀r ฀s฀a฀v฀i฀n฀g
฀m฀e฀c฀h฀a฀n฀i฀s฀m ฀f฀o฀r ฀m฀a฀c ฀p฀r฀o฀t฀o฀c฀o฀l ฀i฀n ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHGLQJV RI WKH *OREDO
7HOHFRPPXQLFDWLRQV &RQIHUHQFH  */2%(&20 ¶ ,(((฀,฀G฀r฀a฀d฀. ฀S฀c฀h฀. ฀o฀f฀S฀c฀i฀.
฀E฀n฀g฀.฀, ฀W฀a฀s฀e฀d฀a ฀U฀n฀i฀v฀.฀, ฀T฀o฀k฀y฀o฀, ฀J฀a฀p฀a฀n฀, ฀D฀e฀c฀. ฀2฀0฀0฀4฀, ฀p฀p฀. ฀2฀7฀9฀1 ฀– ฀2฀7฀9฀6฀.
฀[฀1฀3฀3฀] ฀R฀.฀Z฀h฀e฀n฀g฀a฀n฀d฀R฀.฀K฀r฀a฀v฀e฀t฀s฀, ฀“฀O฀n฀-฀d฀e฀m฀a฀n฀d฀p฀o฀w฀e฀r฀m฀a฀n฀a฀g฀e฀m฀e฀n฀t฀f฀o฀r฀a฀d฀h฀o฀c฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n
7KLV SDSHU DSSHDUV LQ ,1)2&20  7ZHQW\6HFRQG $QQXDO -RLQW &RQIHUHQFH
RI WKH ,((( &RPSXWHU DQG &RPPXQLFDWLRQV ,((( 6RFLHWLHV฀.
฀[฀1฀3฀4฀] ฀K฀. ฀A฀r฀u฀l฀a฀n฀a฀n฀d฀a฀m ฀a฀n฀d ฀B฀. ฀P฀a฀r฀t฀h฀a฀s฀a฀r฀a฀t฀h฀y฀, ฀“฀A ฀n฀e฀w ฀e฀n฀e฀r฀g฀y ฀l฀e฀v฀e฀l ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y ฀i฀s฀s฀u฀e฀s ฀i฀n
฀m฀a฀n฀e฀t฀,฀”,QWHUQDWLRQDO -RXUQDO RI 5HYLHZV LQ &RPSXWLQJ฀, ฀p฀p฀. ฀1฀0฀4 ฀– ฀1฀0฀9฀, ฀2฀0฀0฀9฀.
฀[฀1฀3฀5฀] ฀W฀. ฀L฀i฀u฀, ฀Y฀. ฀Z฀h฀a฀n฀g฀, ฀a฀n฀d ฀Y฀. ฀F฀a฀n฀g฀, ฀“฀D฀e฀l฀a฀r฀: ฀A ฀d฀e฀v฀i฀c฀e฀-฀e฀n฀e฀r฀g฀y฀-฀l฀o฀a฀d ฀a฀w฀a฀r฀e ฀r฀e฀l฀a฀y฀i฀n฀g
฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀f฀o฀r ฀h฀e฀t฀e฀r฀o฀g฀e฀n฀e฀o฀u฀s ฀m฀o฀b฀i฀l฀e ฀a฀d ฀h฀o฀c ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀”7KLV SDSHU DSSHDUV LQ
,((( -RXUQDO RQ 6HOHFWHG $UHDV LQ &RPPXQLFDWLRQV฀, ฀v฀o฀l฀. ฀2฀9฀, ฀n฀o฀. ฀8฀, ฀S฀e฀p฀t฀. ฀2฀0฀1฀1฀.
฀[฀1฀3฀6฀] ฀H฀. ฀S฀. ฀B฀e฀r฀g฀e฀r ฀a฀n฀d฀A฀. ฀T฀s฀a฀l฀i฀o฀v฀i฀c฀h฀, ฀“฀U฀n฀l฀i฀c฀e฀n฀s฀e฀d ฀p฀c฀s ฀p฀r฀o฀d฀u฀c฀t ฀e฀m฀c฀c฀o฀m฀p฀l฀i฀a฀n฀c฀e ฀m฀e฀a฀s฀u฀r฀e฀-
฀m฀e฀n฀t ฀r฀a฀t฀i฀o฀n฀a฀l฀e ฀a฀n฀d ฀a฀l฀t฀e฀r฀n฀a฀t฀i฀v฀e฀s฀,฀” ฀p฀p฀. ฀3฀9฀6 ฀– ฀4฀0฀1฀, ฀A฀u฀g฀. ฀1฀9฀9฀6฀.
฀[฀1฀3฀7฀] ฀A฀. ฀N฀. ฀S฀. ฀D฀. ฀f฀o฀r ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀o฀f ฀E฀l฀e฀c฀t฀r฀o฀m฀a฀g฀n฀e฀t฀i฀c ฀C฀o฀m฀p฀a฀t฀i฀b฀i฀l฀i฀t฀y฀,$PHULFDQ 1DWLRQDO
6WDQGDUG 'LFWLRQDU\ IRU 7HFKQRORJLHV RI (OHFWURPDJQHWLF &RPSDWLELOLW\ (0&
(OHFWURPDJQHWLF 3XOVH (03 DQG (OHFWURVWDWLF 'LVFKDUJH (6'฀. ฀I฀E฀E฀E ฀X฀p฀l฀o฀r฀e
฀D฀i฀g฀i฀t฀a฀l ฀L฀i฀b฀r฀a฀r฀y฀, ฀1฀9฀9฀8฀.
฀[฀1฀3฀8฀] ฀“฀O฀p฀n฀e฀t ฀s฀i฀m฀u฀l฀a฀t฀o฀r฀,฀” ฀h฀t฀t฀p฀:฀/฀/฀w฀w฀w฀.฀o฀p฀n฀e฀t฀.฀c฀o฀m฀/฀.
฀1฀1฀5
5()(5(1&(6 5()(5(1&(6
฀[฀1฀3฀9฀] ฀B฀. ฀C฀h฀e฀n฀, ฀K฀. ฀J฀a฀m฀i฀e฀s฀o฀n฀, ฀a฀n฀d ฀H฀. ฀B฀a฀l฀a฀k฀r฀i฀s฀h฀n฀a฀n฀, ฀“฀S฀p฀a฀n฀: ฀A฀n ฀e฀n฀e฀r฀g฀y฀-฀e฀f฀f฀i฀c฀i฀e฀n฀t ฀c฀o฀o฀r฀d฀i฀n฀a฀-
฀t฀i฀o฀n ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀f฀o฀r ฀t฀o฀p฀o฀l฀o฀g฀y ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e ฀i฀n ฀a฀d ฀h฀o฀c ฀w฀i฀r฀e฀l฀e฀s฀s ฀n฀e฀t฀w฀o฀r฀k฀s฀,฀” ฀i฀n3URFHHG





 1HWZRUN FRQILJXUHGZLWK SRZHUPRGHO FRPSXWDWLRQDO
UHVXOWV
฀A฀p฀p฀e฀n฀d฀i฀x ฀A ฀K฀e฀y฀s฀:
฀S฀i฀m฀.฀t฀i฀m฀e ฀= ฀S฀i฀m฀u฀l฀a฀t฀i฀o฀n ฀t฀i฀m฀e
฀R฀x฀p฀o฀w ฀= ฀R฀e฀c฀e฀i฀v฀e฀d ฀P฀o฀w฀e฀r ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l
฀t฀h฀r฀p฀t ฀= ฀T฀h฀r฀o฀u฀g฀h฀p฀u฀t ฀o฀f ฀t฀h฀e ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l
฀P฀c฀o฀n ฀= ฀P฀o฀w฀e฀r ฀c฀o฀n฀s฀u฀m฀e฀d ฀i฀n ฀a ฀n฀e฀t฀w฀o฀r฀k ฀c฀o฀n฀f฀i฀g฀u฀r฀e฀d ฀w฀i฀t฀h ฀e฀i฀t฀h฀e฀r ฀A฀O฀D฀V ฀o฀r ฀D฀S฀R ฀p฀r฀o฀t฀o฀c฀o฀l
฀N฀/฀A ฀= ฀N฀o฀t ฀A฀v฀a฀i฀l฀a฀b฀l฀e
฀T฀a฀b฀l฀e ฀8฀.฀1฀: ฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀R฀e฀s฀u฀l฀t฀s
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀0 ฀0 ฀0 ฀0 ฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0
฀5 ฀0 ฀0 ฀0 ฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0
฀1฀0 ฀5฀.฀1฀4฀3฀E฀-฀0฀9 ฀1฀.฀4฀9฀7฀E฀-฀0฀9 ฀6฀7฀4฀7฀0฀.฀9฀3฀3 ฀5฀9฀3฀9฀8฀.฀4 ฀0฀.฀0฀0฀1฀9฀4฀7฀0฀0฀3฀0 ฀0฀.฀0฀0฀1฀6฀8฀8฀9฀1฀9฀4
฀1฀5 ฀3฀.฀9฀3฀5฀E฀-฀0฀9 ฀1฀.฀1฀2฀4฀E฀-฀0฀9 ฀9฀2฀3฀3฀4฀.฀4 ฀5฀8฀9฀4฀8฀.฀8 ฀0฀.฀0฀0฀1฀9฀6฀3฀3฀3฀5฀9 ฀0฀.฀0฀0฀1฀6฀6฀6฀2฀5฀8฀5
฀2฀0 ฀3฀.฀0฀4฀8฀E฀-฀0฀9 ฀8฀.฀9฀4฀E฀-฀1฀0 ฀1฀0฀6฀6฀5฀3฀.฀4฀4 ฀5฀8฀6฀7฀9฀.฀0฀4 ฀0฀.฀0฀0฀1฀9฀2฀5฀0฀7฀9฀7 ฀0฀.฀0฀0฀1฀6฀5฀2฀4฀5฀9฀1
฀2฀5 ฀2฀.฀4฀7฀1฀E฀-฀0฀9 ฀7฀.฀4฀2฀E฀-฀1฀0 ฀1฀1฀7฀6฀9฀7฀.฀0฀7 ฀5฀8฀4฀9฀9฀.฀2 ฀0฀.฀0฀0฀1฀8฀9฀0฀8฀2฀9฀5 ฀0฀.฀0฀0฀1฀6฀4฀3฀4฀0฀6฀4
฀3฀0 ฀2฀.฀0฀7฀7฀E฀-฀0฀9 ฀6฀.฀3฀1฀E฀-฀1฀0 ฀1฀2฀6฀2฀2฀7฀.฀2 ฀5฀8฀3฀7฀0฀.฀7฀4 ฀0฀.฀0฀0฀1฀8฀6฀2฀1฀7฀3฀9 ฀0฀.฀0฀0฀1฀6฀3฀6฀8฀3฀1฀9
฀3฀5 ฀1฀.฀7฀9฀4฀E฀-฀0฀9 ฀5฀.฀4฀7฀E฀-฀1฀0 ฀1฀3฀2฀2฀2฀3฀.฀2 ฀5฀8฀2฀7฀4฀.฀5 ฀0฀.฀0฀0฀1฀8฀3฀7฀2฀0฀8฀4 ฀0฀.฀0฀0฀1฀6฀3฀1฀8฀7฀6฀1
฀4฀0 ฀1฀.฀5฀7฀8฀E฀-฀0฀9 ฀4฀.฀8฀6฀E฀-฀1฀0 ฀1฀3฀5฀5฀7฀9฀.฀7฀3 ฀5฀8฀1฀9฀9฀.฀4฀7 ฀0฀.฀0฀0฀1฀8฀1฀3฀9฀4฀4฀8 ฀0฀.฀0฀0฀1฀6฀2฀8฀2฀8฀4฀9
฀4฀5 ฀1฀.฀4฀0฀8฀E฀-฀0฀9 ฀4฀.฀4฀E฀-฀1฀0 ฀1฀3฀9฀3฀1฀3฀.฀2฀8 ฀5฀8฀1฀3฀9฀.฀5฀2 ฀0฀.฀0฀0฀1฀7฀9฀6฀1฀5฀3฀1 ฀0฀.฀0฀0฀1฀6฀2฀5฀5฀8฀1฀4
฀5฀0 ฀1฀.฀8฀4฀8฀E฀-฀0฀9 ฀4฀.฀0฀4฀E฀-฀1฀0 ฀1฀4฀2฀6฀4฀0฀.฀2฀9 ฀5฀8฀0฀9฀0฀.฀4฀7 ฀0฀.฀0฀0฀1฀8฀6฀3฀5฀9฀9฀3 ฀0฀.฀0฀0฀1฀6฀2฀3฀4฀6฀8฀6
฀5฀5 ฀1฀.฀6฀9฀1฀E฀-฀0฀9 ฀3฀.฀7฀9฀E฀-฀1฀0 ฀1฀4฀5฀0฀3฀8฀.฀4 ฀5฀8฀0฀4฀9฀.฀6 ฀0฀.฀0฀0฀1฀8฀4฀5฀2฀5฀9฀9 ฀0฀.฀0฀0฀1฀6฀2฀2฀0฀0฀0฀8
฀6฀0 ฀1฀.฀5฀7฀3฀E฀-฀0฀9 ฀3฀.฀5฀3฀E฀-฀1฀0 ฀1฀4฀6฀4฀9฀1฀.฀5฀7 ฀5฀8฀0฀1฀5฀.฀0฀2 ฀0฀.฀0฀0฀1฀8฀3฀0฀4฀3฀1฀2 ฀0฀.฀0฀0฀1฀6฀2฀0฀4฀7฀9฀3
฀6฀5 ฀1฀.฀4฀6฀8฀E฀-฀0฀9 ฀3฀.฀2฀9฀E฀-฀1฀0 ฀1฀4฀8฀2฀7฀2 ฀5฀7฀9฀8฀5฀.฀3฀7 ฀0฀.฀0฀0฀1฀8฀1฀7฀6฀6฀3฀3 ฀0฀.฀0฀0฀1฀6฀1฀9฀0฀7฀7฀2
฀7฀0 ฀1฀.฀4฀0฀4฀E฀-฀0฀9 ฀3฀.฀0฀7฀E฀-฀1฀0 ฀1฀5฀0฀0฀1฀4฀.฀7฀2 ฀5฀7฀9฀5฀9฀.฀6฀8 ฀0฀.฀0฀0฀1฀8฀1฀0฀6฀2฀0฀7 ฀0฀.฀0฀0฀1฀6฀1฀7฀7฀9฀3฀6
฀7฀5 ฀1฀.฀3฀2฀3฀E฀-฀0฀9 ฀2฀.฀8฀9฀E฀-฀1฀0 ฀1฀5฀1฀3฀5฀2฀.฀4 ฀5฀7฀9฀3฀7฀.฀2 ฀0฀.฀0฀0฀1฀8฀0฀0฀2฀3฀9฀2 ฀0฀.฀0฀0฀1฀6฀1฀6฀7฀4฀3฀9
฀8฀0 ฀1฀.฀2฀4฀7฀E฀-฀0฀9 ฀2฀.฀7฀4฀E฀-฀1฀0 ฀1฀5฀2฀1฀8฀0฀.฀3฀3 ฀5฀7฀9฀1฀7฀.฀3฀6 ฀0฀.฀0฀0฀1฀7฀8฀9฀7฀6฀8฀9 ฀0฀.฀0฀0฀1฀6฀1฀5฀8฀6฀9฀4
฀8฀5 ฀1฀.฀1฀8฀E฀-฀0฀9 ฀2฀.฀7฀E฀-฀1฀0 ฀1฀5฀3฀1฀6฀1฀.฀2฀4 ฀5฀7฀8฀9฀9฀.฀7฀3 ฀0฀.฀0฀0฀1฀7฀8฀0฀7฀3฀0฀3 ฀0฀.฀0฀0฀1฀6฀1฀5฀6฀3฀2฀9
฀9฀0 ฀1฀.฀1฀1฀6฀E฀-฀0฀9 ฀2฀.฀6฀1฀E฀-฀1฀0 ฀1฀5฀4฀3฀5฀8฀.฀5฀7 ฀5฀7฀8฀8฀3฀.฀9฀6 ฀0฀.฀0฀0฀1฀7฀7฀2฀2฀6฀4฀2 ฀0฀.฀0฀0฀1฀6฀1฀5฀1฀0฀7฀7
฀9฀5 ฀1฀.฀0฀5฀9฀E฀-฀0฀9 ฀2฀.฀5฀4฀E฀-฀1฀0 ฀1฀5฀5฀2฀8฀6฀.฀4 ฀5฀7฀8฀6฀9฀.฀7฀6 ฀0฀.฀0฀0฀1฀7฀6฀4฀4฀4฀8฀3 ฀0฀.฀0฀0฀1฀6฀1฀4฀6฀9฀8฀9
฀1฀0฀0 ฀1฀.฀0฀0฀7฀E฀-฀0฀9 ฀2฀.฀4฀3฀E฀-฀1฀0 ฀1฀5฀5฀8฀4฀0฀.฀6฀1 ฀5฀7฀8฀5฀6฀.฀9฀1 ฀0฀.฀0฀0฀1฀7฀5฀6฀9฀3฀1฀5 ฀0฀.฀0฀0฀1฀6฀1฀4฀0฀5฀9฀2
฀1฀0฀5 ฀9฀.฀6฀1฀E฀-฀1฀0 ฀2฀.฀3฀4฀E฀-฀1฀0 ฀1฀5฀6฀4฀1฀2฀.฀5฀1 ฀5฀7฀8฀4฀5฀.฀2฀4 ฀0฀.฀0฀0฀1฀7฀5฀0฀3฀1฀2฀4 ฀0฀.฀0฀0฀1฀6฀1฀3฀5฀3฀5฀8
฀1฀1฀0 ฀9฀.฀1฀8฀E฀-฀1฀0 ฀2฀.฀2฀6฀E฀-฀1฀0 ฀1฀5฀7฀1฀9฀5฀.฀1฀3฀0฀4 ฀5฀7฀8฀3฀4฀.฀5฀7฀3฀9฀1 ฀0฀.฀0฀0฀1฀7฀4฀4฀3฀0฀5฀1 ฀0฀.฀0฀0฀1฀6฀1฀3฀0฀7฀0฀6
฀1฀1฀8
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀1฀1฀5 ฀8฀.฀8฀E฀-฀1฀0 ฀2฀.฀3฀3฀E฀-฀1฀0 ฀1฀5฀7฀8฀5฀0฀.฀1฀3฀3฀3 ฀5฀7฀8฀2฀4฀.฀8 ฀0฀.฀0฀0฀1฀7฀3฀8฀9฀0฀8฀1 ฀0฀.฀0฀0฀1฀6฀1฀3฀4฀7฀3฀2
฀1฀2฀0 ฀8฀.฀4฀9฀E฀-฀1฀0 ฀2฀.฀5฀2฀E฀-฀1฀0 ฀1฀5฀8฀3฀9฀2฀.฀8฀3฀2 ฀5฀7฀8฀1฀5฀.฀8฀0฀8 ฀0฀.฀0฀0฀1฀7฀3฀4฀4฀7฀5฀5 ฀0฀.฀0฀0฀1฀6฀1฀4฀5฀6฀9฀6
฀1฀2฀5 ฀8฀.฀1฀9฀E฀-฀1฀0 ฀2฀.฀4฀8฀E฀-฀1฀0 ฀1฀5฀8฀7฀7฀8฀.฀5฀8฀4฀6 ฀5฀7฀8฀0฀7฀.฀5฀0฀7฀6฀9 ฀0฀.฀0฀0฀1฀7฀3฀0฀0฀3฀9฀7 ฀0฀.฀0฀0฀1฀6฀1฀4฀3฀3฀6฀3
฀1฀3฀0 ฀7฀.฀9฀E฀-฀1฀0 ฀2฀.฀5฀3฀E฀-฀1฀0 ฀1฀5฀9฀2฀4฀6฀.฀6฀9฀6฀3 ฀5฀7฀7฀9฀9฀.฀8฀2฀2฀2฀2 ฀0฀.฀0฀0฀1฀7฀2฀5฀8฀0฀4฀9 ฀0฀.฀0฀0฀1฀6฀1฀4฀6฀2฀3฀4
฀1฀3฀5 ฀7฀.฀6฀4฀E฀-฀1฀0 ฀2฀.฀4฀9฀E฀-฀1฀0 ฀1฀5฀9฀7฀3฀4฀.฀8฀5฀7฀1 ฀5฀7฀7฀9฀2฀.฀6฀8฀5฀7฀1 ฀0฀.฀0฀0฀1฀7฀2฀2฀0฀3฀7฀4 ฀0฀.฀0฀0฀1฀6฀1฀4฀3฀9฀0฀4
฀1฀4฀0 ฀7฀.฀4฀1฀E฀-฀1฀0 ฀2฀.฀6฀2฀E฀-฀1฀0 ฀1฀6฀0฀1฀3฀7฀.฀7฀1฀0฀3 ฀5฀7฀7฀8฀6฀.฀0฀4฀1฀3฀8 ฀0฀.฀0฀0฀1฀7฀1฀8฀6฀6฀2฀0 ฀0฀.฀0฀0฀1฀6฀1฀5฀1฀3฀9฀9
฀1฀4฀5 ฀7฀.฀2฀1฀E฀-฀1฀0 ฀2฀.฀5฀6฀E฀-฀1฀0 ฀1฀6฀0฀3฀6฀3฀.฀9฀4฀6฀7 ฀5฀7฀7฀7฀9฀.฀8฀4 ฀0฀.฀0฀0฀1฀7฀1฀5฀6฀2฀2฀4 ฀0฀.฀0฀0฀1฀6฀1฀4฀7฀9฀1฀6
฀1฀5฀0 ฀6฀.฀9฀9฀E฀-฀1฀0 ฀2฀.฀5฀E฀-฀1฀0 ฀1฀6฀0฀7฀6฀8฀.฀8฀2฀5฀8 ฀5฀7฀7฀7฀4฀.฀0฀3฀8฀7฀1 ฀0฀.฀0฀0฀1฀7฀1฀2฀3฀7฀7฀4 ฀0฀.฀0฀0฀1฀6฀1฀4฀4฀4฀3฀5
฀1฀5฀5 ฀6฀.฀9฀7฀E฀-฀1฀0 ฀2฀.฀4฀7฀E฀-฀1฀0 ฀1฀6฀1฀1฀4฀8฀.฀4 ฀5฀7฀7฀6฀8฀.฀6 ฀0฀.฀0฀0฀1฀7฀1฀2฀3฀2฀0฀4 ฀0฀.฀0฀0฀1฀6฀1฀4฀2฀6฀8฀8
฀1฀6฀0 ฀6฀.฀8฀5฀E฀-฀1฀0 ฀2฀.฀5฀5฀E฀-฀1฀0 ฀1฀6฀1฀4฀5฀9฀.฀5฀8฀7฀9 ฀5฀7฀7฀6฀3฀.฀4฀9฀0฀9฀1 ฀0฀.฀0฀0฀1฀7฀1฀0฀5฀9฀9฀8 ฀0฀.฀0฀0฀1฀6฀1฀4฀7฀2฀9฀7
฀1฀6฀5 ฀6฀.฀6฀5฀E฀-฀1฀0 ฀2฀.฀4฀9฀E฀-฀1฀0 ฀1฀6฀1฀6฀6฀4฀.฀3฀7฀6฀5 ฀5฀7฀7฀5฀8฀.฀6฀8฀2฀3฀5 ฀0฀.฀0฀0฀1฀7฀0฀7฀5฀0฀6฀8 ฀0฀.฀0฀0฀1฀6฀1฀4฀3฀8฀1฀9
฀1฀7฀0 ฀6฀.฀4฀7฀E฀-฀1฀0 ฀2฀.฀4฀4฀E฀-฀1฀0 ฀1฀6฀1฀8฀6฀2฀.฀2฀1฀7฀1 ฀5฀7฀7฀5฀4฀.฀1฀4฀8฀5฀7 ฀0฀.฀0฀0฀1฀7฀0฀4฀7฀2฀4฀9 ฀0฀.฀0฀0฀1฀6฀1฀4฀0฀9฀2฀0
฀1฀7฀5 ฀6฀.฀2฀9฀E฀-฀1฀0 ฀2฀.฀3฀8฀E฀-฀1฀0 ฀1฀6฀2฀1฀6฀9฀.฀2฀4฀4฀4 ฀5฀7฀7฀4฀9฀.฀8฀6฀6฀6฀7 ฀0฀.฀0฀0฀1฀7฀0฀2฀0฀0฀4฀5 ฀0฀.฀0฀0฀1฀6฀1฀3฀7฀4฀4฀5
฀1฀8฀0 ฀6฀.฀1฀3฀E฀-฀1฀0 ฀2฀.฀3฀3฀E฀-฀1฀0 ฀1฀6฀2฀4฀1฀9฀.฀2 ฀5฀7฀7฀4฀5฀.฀8฀1฀6฀2฀2 ฀0฀.฀0฀0฀1฀6฀9฀9฀5฀6฀3฀0 ฀0฀.฀0฀0฀1฀6฀1฀3฀4฀5฀4฀8
฀1฀8฀5 ฀5฀.฀9฀9฀E฀-฀1฀0 ฀2฀.฀2฀8฀E฀-฀1฀0 ฀1฀6฀2฀6฀1฀6฀.฀5฀8฀9฀5 ฀5฀7฀7฀4฀1฀.฀9฀7฀8฀9฀5 ฀0฀.฀0฀0฀1฀6฀9฀7฀4฀0฀7฀3 ฀0฀.฀0฀0฀1฀6฀1฀3฀1฀6฀5฀2
฀1฀9฀0 ฀5฀.฀8฀4฀E฀-฀1฀0 ฀2฀.฀2฀4฀E฀-฀1฀0 ฀1฀6฀2฀8฀0฀3฀.฀8฀5฀6฀4 ฀5฀7฀7฀3฀8฀.฀3฀3฀8฀4฀6 ฀0฀.฀0฀0฀1฀6฀9฀5฀0฀7฀7฀5 ฀0฀.฀0฀0฀1฀6฀1฀2฀9฀3฀3฀4
฀1฀9฀5 ฀5฀.฀7฀E฀-฀1฀0 ฀2฀.฀2฀E฀-฀1฀0 ฀1฀6฀3฀0฀5฀6฀.฀6฀4 ฀5฀7฀7฀3฀4฀.฀8฀8 ฀0฀.฀0฀0฀1฀6฀9฀2฀9฀4฀2฀3 ฀0฀.฀0฀0฀1฀6฀1฀2฀7฀0฀1฀7
฀2฀0฀0 ฀5฀.฀5฀7฀E฀-฀1฀0 ฀2฀.฀1฀7฀E฀-฀1฀0 ฀1฀6฀4฀2฀4฀3฀.฀3฀5฀6฀1 ฀5฀7฀7฀3฀1฀.฀5฀9฀0฀2฀4 ฀0฀.฀0฀0฀1฀6฀9฀1฀4฀8฀3฀5 ฀0฀.฀0฀0฀1฀6฀1฀2฀5฀2฀7฀8
฀2฀0฀5 ฀5฀.฀4฀4฀E฀-฀1฀0 ฀2฀.฀1฀4฀E฀-฀1฀0 ฀1฀6฀4฀4฀5฀3฀.฀1฀8฀1 ฀5฀7฀7฀2฀8฀.฀4฀5฀7฀1฀4 ฀0฀.฀0฀0฀1฀6฀8฀9฀4฀6฀2฀5 ฀0฀.฀0฀0฀1฀6฀1฀2฀3฀5฀3฀9
฀2฀1฀0 ฀5฀.฀3฀5฀E฀-฀1฀0 ฀2฀.฀1฀6฀E฀-฀1฀0 ฀1฀6฀4฀5฀1฀0฀.฀6฀6฀0฀5 ฀5฀7฀7฀2฀5฀.฀4฀6฀9฀7฀7 ฀0฀.฀0฀0฀1฀6฀8฀8฀0฀1฀3฀2 ฀0฀.฀0฀0฀1฀6฀1฀2฀4฀6฀8฀7
฀2฀1฀5 ฀5฀.฀2฀9฀E฀-฀1฀0 ฀2฀.฀1฀5฀E฀-฀1฀0 ฀1฀6฀4฀7฀6฀9฀.฀7฀4฀5฀5 ฀5฀7฀7฀2฀2฀.฀6฀1฀8฀1฀8 ฀0฀.฀0฀0฀1฀6฀8฀7฀1฀6฀3฀2 ฀0฀.฀0฀0฀1฀6฀1฀2฀4฀1฀0฀4
฀2฀2฀0 ฀5฀.฀2฀1฀E฀-฀1฀0 ฀2฀.฀1฀3฀E฀-฀1฀0 ฀1฀6฀4฀9฀5฀0฀.฀7฀5฀5฀6 ฀5฀7฀7฀1฀9฀.฀8฀9฀3฀3฀3 ฀0฀.฀0฀0฀1฀6฀8฀5฀9฀3฀9฀3 ฀0฀.฀0฀0฀1฀6฀1฀2฀2฀9฀4฀3
฀2฀2฀5 ฀5฀.฀3฀3฀E฀-฀1฀0 ฀2฀.฀0฀9฀E฀-฀1฀0 ฀1฀6฀5฀1฀4฀0฀.฀0฀3฀4฀8 ฀5฀7฀7฀1฀7฀.฀2฀8฀6฀9฀6 ฀0฀.฀0฀0฀1฀6฀8฀8฀0฀1฀9฀6 ฀0฀.฀0฀0฀1฀6฀1฀2฀0฀6฀2฀9
฀2฀3฀0 ฀5฀.฀2฀3฀E฀-฀1฀0 ฀2฀.฀0฀7฀E฀-฀1฀0 ฀1฀6฀5฀1฀4฀6฀.฀1฀4฀4฀7 ฀5฀7฀7฀1฀4฀.฀7฀9฀1฀4฀9 ฀0฀.฀0฀0฀1฀6฀8฀6฀3฀7฀1฀4 ฀0฀.฀0฀0฀1฀6฀1฀1฀9฀4฀7฀0
฀2฀3฀5 ฀5฀.฀1฀4฀E฀-฀1฀0 ฀2฀.฀0฀5฀E฀-฀1฀0 ฀1฀6฀5฀3฀0฀8 ฀5฀7฀7฀1฀2฀.฀4 ฀0฀.฀0฀0฀1฀6฀8฀4฀9฀6฀8฀3 ฀0฀.฀0฀0฀1฀6฀1฀1฀8฀3฀1฀0
฀2฀4฀0 ฀5฀.฀0฀4฀E฀-฀1฀0 ฀2฀.฀0฀2฀E฀-฀1฀0 ฀1฀6฀5฀5฀5฀4฀.฀9฀3฀8฀8 ฀5฀7฀7฀1฀0฀.฀1฀0฀6฀1฀2 ฀0฀.฀0฀0฀1฀6฀8฀3฀4฀3฀9฀7 ฀0฀.฀0฀0฀1฀6฀1฀1฀6฀5฀7฀4
฀2฀4฀5 ฀4฀.฀9฀4฀E฀-฀1฀0 ฀1฀.฀9฀9฀E฀-฀1฀0 ฀1฀6฀5฀5฀5฀2฀.฀3฀8฀4 ฀5฀7฀7฀0฀7฀.฀9฀0฀4 ฀0฀.฀0฀0฀1฀6฀8฀1฀7฀8฀2฀9 ฀0฀.฀0฀0฀1฀6฀1฀1฀4฀8฀3฀9
฀2฀5฀0 ฀4฀.฀8฀5฀E฀-฀1฀0 ฀1฀.฀9฀6฀E฀-฀1฀0 ฀1฀6฀5฀5฀4฀9฀.฀9฀2฀9฀4 ฀5฀7฀7฀0฀5฀.฀7฀8฀8฀2฀4 ฀0฀.฀0฀0฀1฀6฀8฀0฀2฀9฀1฀7 ฀0฀.฀0฀0฀1฀6฀1฀1฀3฀1฀0฀3
฀2฀5฀5 ฀4฀.฀7฀7฀E฀-฀1฀0 ฀1฀.฀9฀4฀E฀-฀1฀0 ฀1฀6฀5฀6฀9฀1฀.฀5฀6฀9฀2 ฀5฀7฀7฀0฀3฀.฀7฀5฀3฀8฀5 ฀0฀.฀0฀0฀1฀6฀7฀9฀0฀3฀4฀9 ฀0฀.฀0฀0฀1฀6฀1฀1฀1฀9฀4฀5
฀2฀6฀0 ฀4฀.฀7฀E฀-฀1฀0 ฀1฀.฀9฀1฀E฀-฀1฀0 ฀1฀6฀5฀8฀8฀4฀.฀3฀7฀7฀4 ฀5฀7฀7฀0฀1฀.฀7฀9฀6฀2฀3 ฀0฀.฀0฀0฀1฀6฀7฀7฀9฀6฀5฀7 ฀0฀.฀0฀0฀1฀6฀1฀1฀0฀2฀1฀0
฀2฀6฀5 ฀4฀.฀6฀3฀E฀-฀1฀0 ฀1฀.฀8฀9฀E฀-฀1฀0 ฀1฀6฀5฀9฀5฀9฀.฀1฀1฀1฀1 ฀5฀7฀6฀9฀9฀.฀9฀1฀1฀1฀1 ฀0฀.฀0฀0฀1฀6฀7฀6฀8฀3฀9฀1 ฀0฀.฀0฀0฀1฀6฀1฀0฀9฀0฀5฀3
฀2฀7฀0 ฀4฀.฀5฀5฀E฀-฀1฀0 ฀1฀.฀8฀7฀E฀-฀1฀0 ฀1฀6฀6฀0฀0฀3฀.฀8฀9฀8฀2 ฀5฀7฀6฀9฀8฀.฀0฀9฀4฀5฀5 ฀0฀.฀0฀0฀1฀6฀7฀5฀5฀3฀1฀8 ฀0฀.฀0฀0฀1฀6฀1฀0฀7฀8฀9฀5
฀2฀7฀5 ฀4฀.฀4฀8฀E฀-฀1฀0 ฀1฀.฀8฀5฀E฀-฀1฀0 ฀1฀6฀6฀1฀0฀0฀.฀5฀7฀1฀4 ฀5฀7฀6฀9฀6฀.฀3฀4฀2฀8฀6 ฀0฀.฀0฀0฀1฀6฀7฀4฀4฀1฀3฀1 ฀0฀.฀0฀0฀1฀6฀1฀0฀6฀7฀3฀8
฀2฀8฀0 ฀4฀.฀4฀1฀E฀-฀1฀0 ฀1฀.฀8฀3฀E฀-฀1฀0 ฀1฀6฀6฀2฀2฀0฀.฀1฀2฀6฀3 ฀5฀7฀6฀9฀4฀.฀6฀5฀2฀6฀3 ฀0฀.฀0฀0฀1฀6฀7฀3฀3฀0฀3฀1 ฀0฀.฀0฀0฀1฀6฀1฀0฀5฀5฀8฀1
฀2฀8฀5 ฀4฀.฀3฀3฀E฀-฀1฀0 ฀1฀.฀8฀2฀E฀-฀1฀0 ฀1฀6฀6฀2฀8฀3฀.฀9฀1฀7฀2 ฀5฀7฀6฀9฀3฀.฀0฀2฀0฀6฀9 ฀0฀.฀0฀0฀1฀6฀7฀2฀0฀0฀0฀9 ฀0฀.฀0฀0฀1฀6฀1฀0฀5฀0฀0฀1
฀2฀9฀0 ฀4฀.฀2฀7฀E฀-฀1฀0 ฀1฀.฀8฀1฀E฀-฀1฀0 ฀1฀6฀6฀3฀4฀5฀.฀5฀4฀5฀8 ฀5฀7฀6฀9฀1฀.฀4฀4฀4฀0฀7 ฀0฀.฀0฀0฀1฀6฀7฀1฀0฀2฀9฀5 ฀0฀.฀0฀0฀1฀6฀1฀0฀4฀4฀2฀2
฀2฀9฀5 ฀4฀.฀2฀E฀-฀1฀0 ฀1฀.฀7฀8฀E฀-฀1฀0 ฀1฀6฀6฀4฀0฀5฀.฀1฀2 ฀5฀7฀6฀8฀9฀.฀9฀2 ฀0฀.฀0฀0฀1฀6฀6฀9฀8฀9฀0฀2 ฀0฀.฀0฀0฀1฀6฀1฀0฀2฀6฀8฀8
฀3฀0฀0 ฀4฀.฀1฀4฀E฀-฀1฀0 ฀1฀.฀7฀6฀E฀-฀1฀0 ฀1฀6฀6฀5฀1฀1฀.฀8฀4฀2฀6 ฀5฀7฀6฀8฀8฀.฀4฀4฀5฀9 ฀0฀.฀0฀0฀1฀6฀6฀8฀9฀3฀5฀9 ฀0฀.฀0฀0฀1฀6฀1฀0฀1฀5฀3฀2
1HWZRUN FRQILJXUHG ZLWK SRZHU PRGHO FRPSXWDWLRQDO UHVXOWV $33(1',&(6
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀3฀0฀5 ฀4฀.฀0฀8฀E฀-฀1฀0 ฀1฀.฀7฀3฀E฀-฀1฀0 ฀1฀6฀6฀5฀1฀9฀.฀8฀4฀5฀2 ฀5฀7฀6฀8฀7฀.฀0฀1฀9฀3฀5 ฀0฀.฀0฀0฀1฀6฀6฀7฀9฀4฀0฀1 ฀0฀.฀0฀0฀1฀6฀0฀9฀9฀7฀9฀9
฀3฀1฀0 ฀4฀.฀0฀2฀E฀-฀1฀0 ฀1฀.฀7฀E฀-฀1฀0 ฀1฀6฀6฀6฀2฀1฀.฀3฀5฀8฀7 ฀5฀7฀6฀8฀5฀.฀6฀3฀8฀1 ฀0฀.฀0฀0฀1฀6฀6฀6฀9฀8฀1฀8 ฀0฀.฀0฀0฀1฀6฀0฀9฀8฀0฀6฀6
฀3฀1฀5 ฀4฀.฀1฀E฀-฀1฀0 ฀1฀.฀6฀8฀E฀-฀1฀0 ฀1฀6฀6฀6฀9฀6฀.฀3 ฀5฀7฀6฀8฀4฀.฀3 ฀0฀.฀0฀0฀1฀6฀6฀8฀3฀4฀5฀5 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀9฀1฀0
฀3฀2฀0 ฀4฀.฀1฀8฀E฀-฀1฀0 ฀1฀.฀6฀7฀E฀-฀1฀0 ฀1฀6฀6฀7฀6฀8฀.฀9฀3฀5฀4 ฀5฀7฀6฀8฀3฀.฀0฀0฀3฀0฀8 ฀0฀.฀0฀0฀1฀6฀6฀9฀7฀0฀9฀4 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀3฀3฀1
฀3฀2฀5 ฀4฀.฀1฀4฀E฀-฀1฀0 ฀1฀.฀6฀8฀E฀-฀1฀0 ฀1฀6฀6฀7฀9฀3฀.฀9฀8฀7฀9 ฀5฀7฀6฀8฀1฀.฀7฀4฀5฀4฀5 ฀0฀.฀0฀0฀1฀6฀6฀9฀0฀5฀2฀7 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀9฀0฀5
฀3฀3฀0 ฀4฀.฀0฀9฀E฀-฀1฀0 ฀1฀.฀6฀8฀E฀-฀1฀0 ฀1฀6฀6฀8฀8฀5฀.฀3฀4฀9฀3 ฀5฀7฀6฀8฀0฀.฀5฀2฀5฀3฀7 ฀0฀.฀0฀0฀1฀6฀6฀8฀2฀5฀6฀1 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀9฀0฀3
฀3฀3฀5 ฀4฀.฀0฀4฀E฀-฀1฀0 ฀1฀.฀6฀7฀E฀-฀1฀0 ฀1฀6฀6฀9฀5฀2 ฀5฀7฀6฀7฀9฀.฀3฀4฀1฀1฀8 ฀0฀.฀0฀0฀1฀6฀6฀7฀4฀4฀8฀6 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀3฀2฀4
฀3฀4฀0 ฀4฀.฀0฀2฀E฀-฀1฀0 ฀1฀.฀6฀6฀E฀-฀1฀0 ฀1฀6฀6฀9฀7฀3฀.฀3฀1฀0฀1 ฀5฀7฀6฀7฀8฀.฀1฀9฀1฀3 ฀0฀.฀0฀0฀1฀6฀6฀7฀1฀2฀3฀3 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀7฀4฀6
฀3฀4฀5 ฀3฀.฀9฀8฀E฀-฀1฀0 ฀1฀.฀6฀4฀E฀-฀1฀0 ฀1฀6฀7฀0฀3฀6฀.฀8 ฀5฀7฀6฀7฀7฀.฀0฀7฀4฀2฀9 ฀0฀.฀0฀0฀1฀6฀6฀6฀4฀8฀0฀6 ฀0฀.฀0฀0฀1฀6฀0฀9฀4฀5฀9฀0
฀3฀5฀0 ฀3฀.฀9฀6฀E฀-฀1฀0 ฀1฀.฀6฀3฀E฀-฀1฀0 ฀1฀6฀7฀1฀1฀9฀.฀5฀9฀4฀4 ฀5฀7฀6฀7฀5฀.฀9฀8฀8฀7฀3 ฀0฀.฀0฀0฀1฀6฀6฀6฀1฀7฀9฀4 ฀0฀.฀0฀0฀1฀6฀0฀9฀4฀0฀1฀2
฀3฀5฀5 ฀3฀.฀9฀7฀E฀-฀1฀0 ฀1฀.฀6฀1฀E฀-฀1฀0 ฀1฀6฀7฀1฀7฀9฀.฀2฀8฀8฀9 ฀5฀7฀6฀7฀4฀.฀9฀3฀3฀3฀3 ฀0฀.฀0฀0฀1฀6฀6฀6฀3฀7฀0฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀2฀8฀5฀7
฀3฀6฀0 ฀3฀.฀9฀6฀E฀-฀1฀0 ฀1฀.฀6฀E฀-฀1฀0 ฀1฀6฀7฀2฀7฀8฀.฀3฀7฀8฀1 ฀5฀7฀6฀7฀3฀.฀9฀0฀6฀8฀5 ฀0฀.฀0฀0฀1฀6฀6฀6฀2฀4฀2฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀2฀2฀7฀8
฀3฀6฀5 ฀3฀.฀9฀4฀E฀-฀1฀0 ฀1฀.฀5฀9฀E฀-฀1฀0 ฀1฀6฀7฀2฀3฀6฀.฀4฀9฀7฀3 ฀5฀7฀6฀7฀2฀.฀9฀0฀8฀1฀1 ฀0฀.฀0฀0฀1฀6฀6฀5฀8฀9฀1฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀1฀7฀0฀0
฀3฀7฀0 ฀3฀.฀9฀2฀E฀-฀1฀0 ฀1฀.฀5฀9฀E฀-฀1฀0 ฀1฀6฀7฀3฀1฀2฀.฀2฀1฀3฀3 ฀5฀7฀6฀7฀1฀.฀9฀3฀6 ฀0฀.฀0฀0฀1฀6฀6฀5฀5฀8฀6฀4 ฀0฀.฀0฀0฀1฀6฀0฀9฀1฀6฀9฀8
฀3฀7฀5 ฀3฀.฀9฀2฀E฀-฀1฀0 ฀1฀.฀6฀E฀-฀1฀0 ฀1฀6฀7฀3฀3฀1฀.฀2 ฀5฀7฀6฀7฀0฀.฀9฀8฀9฀4฀7 ฀0฀.฀0฀0฀1฀6฀6฀5฀5฀9฀3฀8 ฀0฀.฀0฀0฀1฀6฀0฀9฀2฀2฀7฀4
฀3฀8฀0 ฀3฀.฀9฀E฀-฀1฀0 ฀1฀.฀6฀2฀E฀-฀1฀0 ฀1฀6฀7฀3฀8฀5฀.฀3฀5฀0฀6 ฀5฀7฀6฀7฀0฀.฀0฀6฀7฀5฀3 ฀0฀.฀0฀0฀1฀6฀6฀5฀2฀8฀0฀3 ฀0฀.฀0฀0฀1฀6฀0฀9฀3฀4฀2฀6
฀3฀8฀5 ฀3฀.฀8฀6฀E฀-฀1฀0 ฀1฀.฀6฀5฀E฀-฀1฀0 ฀1฀6฀7฀3฀6฀0฀.฀2฀4฀6฀2 ฀5฀7฀6฀6฀9฀.฀1฀6฀9฀2฀3 ฀0฀.฀0฀0฀1฀6฀6฀4฀6฀0฀1฀1 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀1฀5฀4
฀3฀9฀0 ฀3฀.฀8฀3฀E฀-฀1฀0 ฀1฀.฀6฀9฀E฀-฀1฀0 ฀1฀6฀7฀4฀4฀9฀.฀5฀1฀9 ฀5฀7฀6฀6฀8฀.฀2฀9฀3฀6฀7 ฀0฀.฀0฀0฀1฀6฀6฀4฀1฀3฀3฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀7฀4฀5฀9
฀3฀9฀5 ฀3฀.฀7฀9฀E฀-฀1฀0 ฀1฀.฀7฀1฀E฀-฀1฀0 ฀1฀6฀7฀4฀9฀9฀.฀1฀2 ฀5฀7฀6฀6฀7฀.฀4฀4 ฀0฀.฀0฀0฀1฀6฀6฀3฀4฀8฀2฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀8฀6฀1฀1
฀4฀0฀0 ฀3฀.฀7฀5฀E฀-฀1฀0 ฀1฀.฀7฀3฀E฀-฀1฀0 ฀1฀6฀7฀5฀6฀5฀.฀9฀8฀5฀2 ฀5฀7฀6฀6฀6฀.฀6฀0฀7฀4฀1 ฀0฀.฀0฀0฀1฀6฀6฀2฀8฀3฀7฀2 ฀0฀.฀0฀0฀1฀6฀0฀9฀9฀7฀6฀3
฀4฀0฀5 ฀3฀.฀7฀1฀E฀-฀1฀0 ฀1฀.฀7฀6฀E฀-฀1฀0 ฀1฀6฀7฀5฀5฀8฀.฀1฀6฀5฀9 ฀5฀7฀6฀6฀5฀.฀7฀9฀5฀1฀2 ฀0฀.฀0฀0฀1฀6฀6฀2฀1฀6฀4฀1 ฀0฀.฀0฀0฀1฀6฀1฀0฀1฀4฀9฀2
฀4฀1฀0 ฀3฀.฀6฀8฀E฀-฀1฀0 ฀1฀.฀7฀7฀E฀-฀1฀0 ฀1฀6฀7฀5฀6฀8฀.฀5฀7฀8฀3 ฀5฀7฀6฀6฀5฀.฀0฀0฀2฀4฀1 ฀0฀.฀0฀0฀1฀6฀6฀1฀6฀6฀5฀2 ฀0฀.฀0฀0฀1฀6฀1฀0฀2฀0฀6฀7
฀4฀1฀5 ฀3฀.฀6฀7฀E฀-฀1฀0 ฀1฀.฀7฀7฀E฀-฀1฀0 ฀1฀6฀7฀6฀6฀7฀.฀8฀8฀5฀7 ฀5฀7฀6฀6฀4฀.฀2฀2฀8฀5฀7 ฀0฀.฀0฀0฀1฀6฀6฀1฀5฀3฀4฀1 ฀0฀.฀0฀0฀1฀6฀1฀0฀2฀0฀6฀6
฀4฀2฀0 ฀3฀.฀6฀4฀E฀-฀1฀0 ฀1฀.฀7฀6฀E฀-฀1฀0 ฀1฀6฀7฀6฀7฀6฀.฀7฀6฀2฀4 ฀5฀7฀6฀6฀3฀.฀4฀7฀2฀9฀4 ฀0฀.฀0฀0฀1฀6฀6฀1฀0฀3฀4฀3 ฀0฀.฀0฀0฀1฀6฀1฀0฀1฀4฀8฀8
฀4฀2฀5 ฀3฀.฀6฀1฀E฀-฀1฀0 ฀1฀.฀7฀5฀E฀-฀1฀0 ฀1฀6฀7฀7฀2฀0฀.฀2฀6฀0฀5 ฀5฀7฀6฀6฀2฀.฀7฀3฀4฀8฀8 ฀0฀.฀0฀0฀1฀6฀6฀0฀5฀4฀7฀0 ฀0฀.฀0฀0฀1฀6฀1฀0฀0฀9฀1฀0
฀4฀3฀0 ฀3฀.฀5฀7฀E฀-฀1฀0 ฀1฀.฀7฀4฀E฀-฀1฀0 ฀1฀6฀7฀7฀6฀5฀.฀6฀2฀7฀6 ฀5฀7฀6฀6฀2฀.฀0฀1฀3฀7฀9 ฀0฀.฀0฀0฀1฀6฀5฀9฀8฀9฀2฀3 ฀0฀.฀0฀0฀1฀6฀1฀0฀0฀3฀3฀2
฀4฀3฀5 ฀3฀.฀5฀3฀E฀-฀1฀0 ฀1฀.฀7฀2฀E฀-฀1฀0 ฀1฀6฀7฀8฀0฀9฀.฀3฀8฀1฀8 ฀5฀7฀6฀6฀1฀.฀3฀0฀9฀0฀9 ฀0฀.฀0฀0฀1฀6฀5฀9฀2฀3฀6฀7 ฀0฀.฀0฀0฀1฀6฀0฀9฀9฀1฀7฀7
฀4฀4฀0 ฀3฀.฀5฀E฀-฀1฀0 ฀1฀.฀7฀1฀E฀-฀1฀0 ฀1฀6฀7฀7฀8฀2฀.฀6฀1฀5฀7 ฀5฀7฀6฀6฀0฀.฀6฀2฀0฀2฀2 ฀0฀.฀0฀0฀1฀6฀5฀8฀7฀2฀3฀9 ฀0฀.฀0฀0฀1฀6฀0฀9฀8฀6฀0฀0
฀4฀4฀5 ฀3฀.฀4฀7฀E฀-฀1฀0 ฀1฀.฀7฀E฀-฀1฀0 ฀1฀6฀7฀8฀8฀9฀.฀5฀6฀4฀4 ฀5฀7฀6฀5฀9฀.฀9฀4฀6฀6฀7 ฀0฀.฀0฀0฀1฀6฀5฀8฀2฀5฀7฀7 ฀0฀.฀0฀0฀1฀6฀0฀9฀8฀0฀2฀2
฀4฀5฀0 ฀3฀.฀4฀5฀E฀-฀1฀0 ฀1฀.฀6฀8฀E฀-฀1฀0 ฀1฀6฀7฀9฀2฀8฀.฀3฀3฀4฀1 ฀5฀7฀6฀5฀9฀.฀2฀8฀7฀9฀1 ฀0฀.฀0฀0฀1฀6฀5฀7฀9฀3฀5฀3 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀8฀6฀8
฀4฀5฀5 ฀3฀.฀4฀3฀E฀-฀1฀0 ฀1฀.฀6฀7฀E฀-฀1฀0 ฀1฀6฀7฀9฀4฀9฀.฀9฀8฀2฀6 ฀5฀7฀6฀5฀8฀.฀6฀4฀3฀4฀8 ฀0฀.฀0฀0฀1฀6฀5฀7฀6฀0฀6฀8 ฀0฀.฀0฀0฀1฀6฀0฀9฀6฀2฀9฀0
฀4฀6฀0 ฀3฀.฀4฀E฀-฀1฀0 ฀1฀.฀6฀6฀E฀-฀1฀0 ฀1฀6฀7฀9฀7฀0฀.฀2฀7฀1 ฀5฀7฀6฀5฀8฀.฀0฀1฀2฀9 ฀0฀.฀0฀0฀1฀6฀5฀7฀1฀0฀9฀9 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀7฀1฀2
฀4฀6฀5 ฀3฀.฀3฀7฀E฀-฀1฀0 ฀1฀.฀6฀5฀E฀-฀1฀0 ฀1฀6฀8฀0฀7฀0฀.฀6฀7฀2฀3 ฀5฀7฀6฀5฀7฀.฀3฀9฀5฀7฀4 ฀0฀.฀0฀0฀1฀6฀5฀6฀6฀3฀9฀8 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀1฀3฀5
฀4฀7฀0 ฀3฀.฀3฀5฀E฀-฀1฀0 ฀1฀.฀6฀6฀E฀-฀1฀0 ฀1฀6฀8฀0฀7฀9฀.฀6฀2฀9฀5 ฀5฀7฀6฀5฀6฀.฀7฀9฀1฀5฀8 ฀0฀.฀0฀0฀1฀6฀5฀6฀3฀0฀6฀7 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀7฀1฀0
฀4฀7฀5 ฀3฀.฀3฀2฀E฀-฀1฀0 ฀1฀.฀6฀5฀E฀-฀1฀0 ฀1฀6฀8฀0฀9฀8฀.฀8 ฀5฀7฀6฀5฀6฀.฀2 ฀0฀.฀0฀0฀1฀6฀5฀5฀8฀0฀8฀8 ฀0฀.฀0฀0฀1฀6฀0฀9฀5฀1฀3฀3
฀4฀8฀0 ฀3฀.฀3฀E฀-฀1฀0 ฀1฀.฀6฀4฀E฀-฀1฀0 ฀1฀6฀8฀1฀3฀3฀.฀0฀1฀4฀4 ฀5฀7฀6฀5฀5฀.฀6฀2฀0฀6฀2 ฀0฀.฀0฀0฀1฀6฀5฀5฀4฀8฀3฀9 ฀0฀.฀0฀0฀1฀6฀0฀9฀4฀5฀5฀5
฀4฀8฀5 ฀3฀.฀2฀7฀E฀-฀1฀0 ฀1฀.฀6฀3฀E฀-฀1฀0 ฀1฀6฀8฀1฀6฀6฀.฀5฀3฀0฀6 ฀5฀7฀6฀5฀5฀.฀0฀5฀3฀0฀6 ฀0฀.฀0฀0฀1฀6฀5฀4฀9฀9฀0฀5 ฀0฀.฀0฀0฀1฀6฀0฀9฀3฀9฀7฀8
฀4฀9฀0 ฀3฀.฀2฀7฀E฀-฀1฀0 ฀1฀.฀6฀1฀E฀-฀1฀0 ฀1฀6฀8฀3฀0฀4฀.฀8฀7฀2฀7 ฀5฀7฀6฀5฀4฀.฀4฀9฀6฀9฀7 ฀0฀.฀0฀0฀1฀6฀5฀5฀0฀3฀5฀7 ฀0฀.฀0฀0฀1฀6฀0฀9฀2฀8฀2฀4
฀4฀9฀5 ฀3฀.฀2฀8฀E฀-฀1฀0 ฀1฀.฀6฀E฀-฀1฀0 ฀1฀6฀8฀4฀3฀4฀.฀3฀0฀4 ฀5฀7฀6฀5฀3฀.฀9฀5฀2 ฀0฀.฀0฀0฀1฀6฀5฀5฀2฀4฀6฀5 ฀0฀.฀0฀0฀1฀6฀0฀9฀2฀2฀4฀6
฀5฀0฀0 ฀N฀/฀A ฀N฀/฀A ฀N฀/฀A ฀N฀/฀A ฀N฀/฀A ฀N฀/฀A
฀1฀2฀0
&RQYHQWLRQDO 1HWZRUN ZLWKRXW 3RZHU 0RGHO 5HVXOWV $33(1',&(6
 &RQYHQWLRQDO 1HWZRUN ZLWKRXW 3RZHU 0RGHO 5HVXOWV
฀A฀p฀p฀e฀n฀d฀i฀x ฀B
฀T฀a฀b฀l฀e ฀8฀.฀2฀: ฀C฀o฀n฀v฀e฀n฀t฀i฀o฀n฀a฀l ฀N฀e฀t฀w฀o฀r฀k ฀w฀i฀t฀h฀o฀u฀t ฀P฀o฀w฀e฀r ฀M฀o฀d฀e฀l ฀R฀e฀s฀u฀l฀t฀s
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀0 ฀0 ฀0 ฀0 ฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0
฀5 ฀0 ฀0 ฀0 ฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0 ฀0฀.฀0฀0฀1฀6฀0฀0฀0฀0฀0฀0
฀1฀0 ฀2฀.฀3฀1฀1฀E฀-฀0฀9 ฀1฀.฀3฀8฀5฀E฀-฀0฀9 ฀7฀1฀6฀3฀3฀.฀0฀6฀6฀6฀7 ฀6฀1฀6฀8฀5฀.฀3฀3฀3฀3฀3 ฀0฀.฀0฀0฀1฀7฀6฀5฀5฀4 ฀0฀.฀0฀0฀1฀6฀8฀5฀4฀3
฀1฀5 ฀2฀.฀2฀9฀3฀E฀-฀0฀9 ฀2฀.฀7฀4฀2฀E฀-฀0฀9 ฀1฀0฀3฀7฀2฀1฀.฀6 ฀7฀0฀7฀4฀4 ฀0฀.฀0฀0฀1฀8฀3฀7฀8฀3 ฀0฀.฀0฀0฀1฀7฀9฀3฀9฀8
฀2฀0 ฀2฀.฀2฀4฀6฀E฀-฀0฀9 ฀2฀.฀4฀3฀4฀E฀-฀0฀9 ฀1฀2฀2฀2฀3฀2฀.฀3฀2 ฀7฀6฀1฀7฀9฀.฀2 ฀0฀.฀0฀0฀1฀8฀7฀4฀5฀3 ฀0฀.฀0฀0฀1฀7฀8฀5฀4฀2
฀2฀5 ฀2฀.฀1฀2฀8฀E฀-฀0฀9 ฀2฀.฀1฀0฀3฀E฀-฀0฀9 ฀1฀3฀7฀1฀6฀8 ฀7฀9฀8฀0฀2฀.฀6฀6฀6฀6฀7 ฀0฀.฀0฀0฀1฀8฀9฀1฀8฀9 ฀0฀.฀0฀0฀1฀7฀6฀7฀8฀3
฀3฀0 ฀1฀.฀9฀3฀1฀E฀-฀0฀9 ฀1฀.฀8฀5฀7฀E฀-฀0฀9 ฀1฀4฀7฀3฀2฀7฀.฀0฀8฀5฀7 ฀8฀2฀3฀9฀0฀.฀8฀5฀7฀1฀4 ฀0฀.฀0฀0฀1฀8฀8฀4฀4฀9 ฀0฀.฀0฀0฀1฀7฀5฀3฀0฀0
฀3฀5 ฀1฀.฀7฀5฀7฀E฀-฀0฀9 ฀1฀.฀6฀6฀3฀E฀-฀0฀9 ฀1฀5฀4฀2฀5฀5฀.฀2 ฀8฀4฀3฀3฀2 ฀0฀.฀0฀0฀1฀8฀7฀1฀0฀3 ฀0฀.฀0฀0฀1฀7฀4฀0฀2฀4
฀4฀0 ฀1฀.฀6฀6฀2฀E฀-฀0฀9 ฀1฀.฀5฀0฀5฀E฀-฀0฀9 ฀1฀5฀8฀8฀9฀2฀.฀8 ฀8฀5฀8฀4฀1฀.฀7฀7฀7฀7฀8 ฀0฀.฀0฀0฀1฀8฀6฀4฀0฀8 ฀0฀.฀0฀0฀1฀7฀2฀9฀1฀9
฀4฀5 ฀1฀.฀5฀5฀8฀E฀-฀0฀9 ฀1฀.฀3฀7฀6฀E฀-฀0฀9 ฀1฀6฀3฀4฀1฀6฀.฀9฀6 ฀8฀7฀0฀4฀9฀.฀6 ฀0฀.฀0฀0฀1฀8฀5฀4฀6฀0 ฀0฀.฀0฀0฀1฀7฀1฀9฀7฀8
฀5฀0 ฀1฀.฀4฀3฀6฀E฀-฀0฀9 ฀1฀.฀2฀6฀8฀E฀-฀0฀9 ฀1฀6฀7฀3฀6฀9฀.฀8฀9฀0฀9 ฀8฀8฀0฀3฀7฀.฀8฀1฀8฀1฀8 ฀0฀.฀0฀0฀1฀8฀4฀0฀3฀4 ฀0฀.฀0฀0฀1฀7฀1฀1฀6฀3
฀5฀5 ฀1฀.฀3฀2฀9฀E฀-฀0฀9 ฀1฀.฀1฀7฀7฀E฀-฀0฀9 ฀1฀7฀0฀4฀8฀4฀.฀8 ฀8฀8฀8฀6฀1฀.฀3฀3฀3฀3฀3 ฀0฀.฀0฀0฀1฀8฀2฀6฀5฀7 ฀0฀.฀0฀0฀1฀7฀0฀4฀5฀9
฀6฀0 ฀1฀.฀2฀3฀6฀E฀-฀0฀9 ฀1฀.฀0฀9฀6฀E฀-฀0฀9 ฀1฀7฀2฀8฀6฀0฀.฀5฀5฀3฀8 ฀8฀9฀5฀5฀8฀.฀1฀5฀3฀8฀5 ฀0฀.฀0฀0฀1฀8฀1฀3฀6฀6 ฀0฀.฀0฀0฀1฀6฀9฀8฀1฀6
฀6฀5 ฀1฀.฀1฀5฀4฀E฀-฀0฀9 ฀1฀.฀0฀3฀E฀-฀0฀9 ฀1฀7฀4฀8฀9฀6฀.฀9฀1฀4฀3 ฀9฀0฀1฀5฀5฀.฀4฀2฀8฀5฀7 ฀0฀.฀0฀0฀1฀8฀0฀1฀8฀3 ฀0฀.฀0฀0฀1฀6฀9฀2฀8฀6
฀7฀0 ฀1฀.฀0฀8฀3฀E฀-฀0฀9 ฀9฀.฀7฀5฀E฀-฀1฀0 ฀1฀7฀6฀7฀5฀3฀.฀9฀2 ฀9฀0฀6฀7฀3฀.฀0฀6฀6฀6฀7 ฀0฀.฀0฀0฀1฀7฀9฀1฀4฀2 ฀0฀.฀0฀0฀1฀6฀8฀8฀4฀1
฀7฀5 ฀1฀.฀0฀2฀2฀E฀-฀0฀9 ฀9฀.฀2฀1฀E฀-฀1฀0 ฀1฀7฀8฀3฀8฀8฀.฀4 ฀9฀1฀1฀2฀6 ฀0฀.฀0฀0฀1฀7฀8฀2฀3฀1 ฀0฀.฀0฀0฀1฀6฀8฀3฀9฀3
฀8฀0 ฀9฀.฀6฀7฀E฀-฀1฀0 ฀8฀.฀7฀5฀E฀-฀1฀0 ฀1฀8฀3฀9฀9฀8฀.฀8฀7฀0฀6 ฀9฀1฀5฀2฀5฀.฀6฀4฀7฀0฀6 ฀0฀.฀0฀0฀1฀7฀7฀7฀9฀3 ฀0฀.฀0฀0฀1฀6฀8฀0฀0฀8
฀8฀5 ฀9฀.฀1฀8฀E฀-฀1฀0 ฀8฀.฀3฀7฀E฀-฀1฀0 ฀1฀8฀6฀0฀8฀7฀.฀8฀2฀2฀2 ฀9฀1฀8฀8฀0฀.฀8฀8฀8฀8฀9 ฀0฀.฀0฀0฀1฀7฀7฀0฀8฀3 ฀0฀.฀0฀0฀1฀6฀7฀6฀9฀0
฀9฀0 ฀8฀.฀7฀5฀E฀-฀1฀0 ฀8฀.฀0฀2฀E฀-฀1฀0 ฀1฀8฀7฀9฀0฀5฀.฀3฀4฀7฀4 ฀9฀2฀1฀9฀8฀.฀7฀3฀6฀8฀4 ฀0฀.฀0฀0฀1฀7฀6฀4฀4฀2 ฀0฀.฀0฀0฀1฀6฀7฀3฀9฀4
฀9฀5 ฀8฀.฀3฀6฀E฀-฀1฀0 ฀7฀.฀6฀7฀E฀-฀1฀0 ฀1฀8฀9฀6฀6฀4 ฀9฀2฀4฀8฀4฀.฀8 ฀0฀.฀0฀0฀1฀7฀5฀8฀5฀6 ฀0฀.฀0฀0฀1฀6฀7฀0฀9฀4
฀1฀0฀0 ฀8฀.฀0฀1฀E฀-฀1฀0 ฀7฀.฀3฀4฀E฀-฀1฀0 ฀1฀9฀1฀4฀5฀2฀.฀6฀4฀7฀6 ฀9฀2฀7฀4฀3฀.฀6฀1฀9฀0฀5 ฀0฀.฀0฀0฀1฀7฀5฀3฀3฀5 ฀0฀.฀0฀0฀1฀6฀6฀8฀0฀7
฀1฀0฀5 ฀7฀.฀7฀E฀-฀1฀0 ฀7฀.฀0฀3฀E฀-฀1฀0 ฀1฀9฀2฀7฀1฀9฀.฀1฀2฀7฀3 ฀9฀2฀9฀7฀8฀.฀9฀0฀9฀0฀9 ฀0฀.฀0฀0฀1฀7฀4฀8฀3฀9 ฀0฀.฀0฀0฀1฀6฀6฀5฀3฀6
฀1฀1฀0 ฀7฀.฀4฀4฀E฀-฀1฀0 ฀6฀.฀7฀4฀E฀-฀1฀0 ฀1฀9฀4฀0฀0฀2฀.฀3฀6฀5฀2 ฀9฀3฀1฀9฀3฀.฀7฀3฀9฀1฀3 ฀0฀.฀0฀0฀1฀7฀4฀4฀3฀4 ฀0฀.฀0฀0฀1฀6฀6฀2฀8฀1
฀1฀1฀5 ฀7฀.฀1฀7฀E฀-฀1฀0 ฀6฀.฀4฀7฀E฀-฀1฀0 ฀1฀9฀5฀0฀9฀8฀.฀6฀6฀6฀7 ฀9฀3฀3฀9฀0฀.฀6฀6฀6฀6฀7 ฀0฀.฀0฀0฀1฀7฀3฀9฀8฀9 ฀0฀.฀0฀0฀1฀6฀6฀0฀4฀2
฀1฀2฀0 ฀6฀.฀9฀8฀E฀-฀1฀0 ฀6฀.฀2฀4฀E฀-฀1฀0 ฀1฀9฀6฀3฀3฀9฀.฀9฀6฀8 ฀9฀3฀5฀7฀1฀.฀8฀4 ฀0฀.฀0฀0฀1฀7฀3฀7฀0฀5 ฀0฀.฀0฀0฀1฀6฀5฀8฀3฀9
฀1฀2฀5 ฀6฀.฀8฀1฀E฀-฀1฀0 ฀6฀.฀1฀4฀E฀-฀1฀0 ฀2฀0฀1฀3฀0฀3฀.฀8฀7฀6฀9 ฀9฀3฀7฀3฀9฀.฀0฀7฀6฀9฀2 ฀0฀.฀0฀0฀1฀7฀3฀7฀0฀9 ฀0฀.฀0฀0฀1฀6฀5฀7฀5฀6
฀1฀3฀0 ฀6฀.฀6฀4฀E฀-฀1฀0 ฀5฀.฀9฀9฀E฀-฀1฀0 ฀2฀0฀2฀7฀1฀1฀.฀4฀6฀6฀7 ฀9฀3฀8฀9฀3฀.฀9฀2฀5฀9฀3 ฀0฀.฀0฀0฀1฀7฀3฀4฀6฀0 ฀0฀.฀0฀0฀1฀6฀5฀6฀2฀4
฀1฀2฀1
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀1฀3฀5 ฀6฀.฀4฀7฀E฀-฀1฀0 ฀6฀.฀6฀6฀E฀-฀1฀0 ฀2฀0฀3฀4฀4฀9฀.฀3฀7฀1฀4 ฀9฀4฀0฀3฀7฀.฀7฀1฀4฀2฀9 ฀0฀.฀0฀0฀1฀7฀3฀1฀6฀3 ฀0฀.฀0฀0฀1฀6฀6฀2฀6฀3
฀1฀4฀0 ฀6฀.฀2฀7฀E฀-฀1฀0 ฀6฀.฀4฀6฀E฀-฀1฀0 ฀2฀0฀4฀9฀9฀2฀.฀2฀2฀0฀7 ฀9฀4฀1฀7฀1฀.฀5฀8฀6฀2฀1 ฀0฀.฀0฀0฀1฀7฀2฀8฀5฀3 ฀0฀.฀0฀0฀1฀6฀6฀0฀8฀3
฀1฀4฀5 ฀6฀.฀0฀9฀E฀-฀1฀0 ฀6฀.฀2฀5฀E฀-฀1฀0 ฀2฀0฀6฀0฀9฀1฀.฀5฀2 ฀9฀4฀2฀9฀6฀.฀5฀3฀3฀3฀3 ฀0฀.฀0฀0฀1฀7฀2฀5฀5฀1 ฀0฀.฀0฀0฀1฀6฀5฀8฀9฀4
฀1฀5฀0 ฀5฀.฀9฀2฀E฀-฀1฀0 ฀6฀.฀0฀5฀E฀-฀1฀0 ฀2฀0฀7฀7฀6฀3฀.฀4฀0฀6฀5 ฀9฀4฀4฀1฀3฀.฀4฀1฀9฀3฀5 ฀0฀.฀0฀0฀1฀7฀2฀3฀0฀0 ฀0฀.฀0฀0฀1฀6฀5฀7฀1฀2
฀1฀5฀5 ฀5฀.฀7฀6฀E฀-฀1฀0 ฀5฀.฀8฀7฀E฀-฀1฀0 ฀2฀0฀8฀3฀4฀6฀.฀8 ฀9฀4฀5฀2฀3 ฀0฀.฀0฀0฀1฀7฀2฀0฀0฀1 ฀0฀.฀0฀0฀1฀6฀5฀5฀4฀9
฀1฀6฀0 ฀5฀.฀6฀E฀-฀1฀0 ฀5฀.฀6฀9฀E฀-฀1฀0 ฀2฀0฀8฀8฀1฀1฀.฀0฀5฀4฀5 ฀9฀4฀6฀2฀5฀.฀9฀3฀9฀3฀9 ฀0฀.฀0฀0฀1฀7฀1฀6฀9฀3 ฀0฀.฀0฀0฀1฀6฀5฀3฀8฀4
฀1฀6฀5 ฀5฀.฀4฀6฀E฀-฀1฀0 ฀5฀.฀5฀3฀E฀-฀1฀0 ฀2฀0฀9฀3฀9฀1฀.฀0฀5฀8฀8 ฀9฀4฀7฀2฀2฀.฀8฀2฀3฀5฀3 ฀0฀.฀0฀0฀1฀7฀1฀4฀3฀3 ฀0฀.฀0฀0฀1฀6฀5฀2฀3฀8
฀1฀7฀0 ฀5฀.฀3฀3฀E฀-฀1฀0 ฀5฀.฀3฀8฀E฀-฀1฀0 ฀2฀1฀0฀0฀6฀9฀.฀3฀9฀4฀3 ฀9฀4฀8฀1฀4฀.฀1฀7฀1฀4฀3 ฀0฀.฀0฀0฀1฀7฀1฀1฀9฀7 ฀0฀.฀0฀0฀1฀6฀5฀1฀0฀1
฀1฀7฀5 ฀5฀.฀2฀E฀-฀1฀0 ฀5฀.฀2฀4฀E฀-฀1฀0 ฀2฀1฀0฀2฀0฀9฀.฀6 ฀9฀4฀9฀0฀0฀.฀4฀4฀4฀4฀4 ฀0฀.฀0฀0฀1฀7฀0฀9฀3฀1 ฀0฀.฀0฀0฀1฀6฀4฀9฀7฀3
฀1฀8฀0 ฀5฀.฀0฀8฀E฀-฀1฀0 ฀5฀.฀1฀1฀E฀-฀1฀0 ฀2฀1฀0฀3฀0฀1฀.฀4฀0฀5฀4 ฀9฀4฀9฀8฀2฀.฀0฀5฀4฀0฀5 ฀0฀.฀0฀0฀1฀7฀0฀6฀8฀3 ฀0฀.฀0฀0฀1฀6฀4฀8฀5฀4
฀1฀8฀5 ฀4฀.฀9฀6฀E฀-฀1฀0 ฀4฀.฀9฀9฀E฀-฀1฀0 ฀2฀1฀0฀3฀8฀8฀.฀3฀7฀8฀9 ฀9฀5฀0฀5฀9฀.฀3฀6฀8฀4฀2 ฀0฀.฀0฀0฀1฀7฀0฀4฀3฀5 ฀0฀.฀0฀0฀1฀6฀4฀7฀4฀3
฀1฀9฀0 ฀4฀.฀8฀6฀E฀-฀1฀0 ฀4฀.฀8฀7฀E฀-฀1฀0 ฀2฀1฀0฀4฀7฀0฀.฀8฀9฀2฀3 ฀9฀5฀1฀3฀2฀.฀7฀1฀7฀9฀5 ฀0฀.฀0฀0฀1฀7฀0฀2฀2฀9 ฀0฀.฀0฀0฀1฀6฀4฀6฀3฀3
฀1฀9฀5 ฀4฀.฀7฀5฀E฀-฀1฀0 ฀4฀.฀7฀8฀E฀-฀1฀0 ฀2฀1฀0฀5฀4฀9฀.฀2฀8 ฀9฀5฀2฀0฀2฀.฀4 ฀0฀.฀0฀0฀1฀7฀0฀0฀0฀1 ฀0฀.฀0฀0฀1฀6฀4฀5฀5฀1
฀2฀0฀0 ฀4฀.฀6฀5฀E฀-฀1฀0 ฀4฀.฀7฀E฀-฀1฀0 ฀2฀1฀0฀5฀5฀6฀.฀4฀0฀9฀8 ฀9฀5฀2฀6฀8฀.฀6฀8฀2฀9฀3 ฀0฀.฀0฀0฀1฀6฀9฀7฀9฀1 ฀0฀.฀0฀0฀1฀6฀4฀4฀7฀8
฀2฀0฀5 ฀4฀.฀5฀5฀E฀-฀1฀0 ฀4฀.฀6฀2฀E฀-฀1฀0 ฀2฀1฀0฀6฀6฀1฀.฀9฀4฀2฀9 ฀9฀5฀3฀3฀1฀.฀8฀0฀9฀5฀2 ฀0฀.฀0฀0฀1฀6฀9฀5฀8฀5 ฀0฀.฀0฀0฀1฀6฀4฀4฀0฀4
฀2฀1฀0 ฀4฀.฀4฀6฀E฀-฀1฀0 ฀4฀.฀5฀4฀E฀-฀1฀0 ฀2฀1฀0฀7฀3฀7฀.฀5฀6฀2฀8 ฀9฀5฀3฀9฀2 ฀0฀.฀0฀0฀1฀6฀9฀3฀9฀9 ฀0฀.฀0฀0฀1฀6฀4฀3฀3฀1
฀2฀1฀5 ฀4฀.฀3฀7฀E฀-฀1฀0 ฀4฀.฀4฀5฀E฀-฀1฀0 ฀2฀1฀0฀8฀1฀4฀.฀9฀8฀1฀8 ฀9฀5฀4฀4฀9฀.฀4฀5฀4฀5฀5 ฀0฀.฀0฀0฀1฀6฀9฀2฀1฀3 ฀0฀.฀0฀0฀1฀6฀4฀2฀4฀8
฀2฀2฀0 ฀4฀.฀2฀9฀E฀-฀1฀0 ฀4฀.฀3฀6฀E฀-฀1฀0 ฀2฀1฀0฀7฀8฀4฀.฀8฀5฀3฀3 ฀9฀5฀5฀0฀4฀.฀3฀5฀5฀5฀6 ฀0฀.฀0฀0฀1฀6฀9฀0฀4฀3 ฀0฀.฀0฀0฀1฀6฀4฀1฀6฀4
฀2฀2฀5 ฀4฀.฀2฀1฀E฀-฀1฀0 ฀4฀.฀2฀7฀E฀-฀1฀0 ฀2฀1฀0฀8฀4฀6฀.฀1฀9฀1฀3 ฀9฀5฀5฀5฀6฀.฀8฀6฀9฀5฀7 ฀0฀.฀0฀0฀1฀6฀8฀8฀7฀7 ฀0฀.฀0฀0฀1฀6฀4฀0฀8฀0
฀2฀3฀0 ฀4฀.฀1฀4฀E฀-฀1฀0 ฀4฀.฀1฀9฀E฀-฀1฀0 ฀2฀1฀1฀5฀4฀0฀.฀1฀5฀3฀2 ฀9฀5฀6฀0฀7฀.฀1฀4฀8฀9฀4 ฀0฀.฀0฀0฀1฀6฀8฀7฀5฀8 ฀0฀.฀0฀0฀1฀6฀4฀0฀0฀6
฀2฀3฀5 ฀4฀.฀0฀7฀E฀-฀1฀0 ฀4฀.฀1฀1฀E฀-฀1฀0 ฀2฀1฀1฀7฀0฀6฀.฀8 ฀9฀5฀6฀5฀5฀.฀3฀3฀3฀3฀3 ฀0฀.฀0฀0฀1฀6฀8฀6฀1฀6 ฀0฀.฀0฀0฀1฀6฀3฀9฀3฀1
฀2฀4฀0 ฀4฀.฀0฀1฀E฀-฀1฀0 ฀4฀.฀0฀3฀E฀-฀1฀0 ฀2฀1฀2฀2฀2฀0฀.฀3฀4฀2฀9 ฀9฀5฀7฀0฀1฀.฀5฀5฀1฀0฀2 ฀0฀.฀0฀0฀1฀6฀8฀5฀1฀0 ฀0฀.฀0฀0฀1฀6฀3฀8฀5฀7
฀2฀4฀5 ฀3฀.฀9฀5฀E฀-฀1฀0 ฀3฀.฀9฀5฀E฀-฀1฀0 ฀2฀1฀2฀7฀6฀8฀.฀7฀6฀8 ฀9฀5฀7฀4฀5฀.฀9฀2 ฀0฀.฀0฀0฀1฀6฀8฀4฀0฀4 ฀0฀.฀0฀0฀1฀6฀3฀7฀8฀2
฀2฀5฀0 ฀3฀.฀9฀1฀E฀-฀1฀0 ฀3฀.฀8฀8฀E฀-฀1฀0 ฀2฀1฀3฀2฀2฀7฀.฀4฀1฀9฀6 ฀9฀5฀7฀8฀8฀.฀5฀4฀9฀0฀2 ฀0฀.฀0฀0฀1฀6฀8฀3฀3฀7 ฀0฀.฀0฀0฀1฀6฀3฀7฀1฀7
฀2฀5฀5 ฀3฀.฀9฀8฀E฀-฀1฀0 ฀3฀.฀8฀2฀E฀-฀1฀0 ฀2฀1฀3฀5฀7฀2฀.฀4฀3฀0฀8 ฀9฀5฀8฀2฀9฀.฀5฀3฀8฀4฀6 ฀0฀.฀0฀0฀1฀6฀8฀5฀0฀0 ฀0฀.฀0฀0฀1฀6฀3฀6฀6฀1
฀2฀6฀0 ฀3฀.฀9฀6฀E฀-฀1฀0 ฀3฀.฀7฀5฀E฀-฀1฀0 ฀2฀1฀3฀9฀3฀0฀.฀5฀0฀5฀7 ฀9฀5฀8฀6฀8฀.฀9฀8฀1฀1฀3 ฀0฀.฀0฀0฀1฀6฀8฀4฀7฀2 ฀0฀.฀0฀0฀1฀6฀3฀5฀9฀5
฀2฀6฀5 ฀3฀.฀9฀1฀E฀-฀1฀0 ฀3฀.฀6฀9฀E฀-฀1฀0 ฀2฀1฀4฀2฀4฀9฀.฀7฀1฀8฀5 ฀9฀5฀9฀0฀6฀.฀9฀6฀2฀9฀6 ฀0฀.฀0฀0฀1฀6฀8฀3฀7฀7 ฀0฀.฀0฀0฀1฀6฀3฀5฀3฀9
฀2฀7฀0 ฀3฀.฀8฀6฀E฀-฀1฀0 ฀3฀.฀6฀3฀E฀-฀1฀0 ฀2฀1฀5฀2฀8฀9฀.฀4฀8฀3฀6 ฀9฀5฀9฀4฀3฀.฀5฀6฀3฀6฀4 ฀0฀.฀0฀0฀1฀6฀8฀3฀1฀0 ฀0฀.฀0฀0฀1฀6฀3฀4฀8฀3
฀2฀7฀5 ฀3฀.฀8฀2฀E฀-฀1฀0 ฀3฀.฀5฀7฀E฀-฀1฀0 ฀2฀1฀6฀1฀9฀4฀.฀2฀8฀5฀7 ฀9฀5฀9฀7฀8฀.฀8฀5฀7฀1฀4 ฀0฀.฀0฀0฀1฀6฀8฀2฀5฀9 ฀0฀.฀0฀0฀1฀6฀3฀4฀2฀6
฀2฀8฀0 ฀3฀.฀7฀8฀E฀-฀1฀0 ฀3฀.฀5฀2฀E฀-฀1฀0 ฀2฀1฀7฀5฀6฀0฀.฀5฀8฀9฀5 ฀9฀6฀0฀1฀2฀.฀9฀1฀2฀2฀8 ฀0฀.฀0฀0฀1฀6฀8฀2฀2฀4 ฀0฀.฀0฀0฀1฀6฀3฀3฀8฀0
฀2฀8฀5 ฀3฀.฀7฀6฀E฀-฀1฀0 ฀3฀.฀4฀7฀E฀-฀1฀0 ฀2฀1฀7฀3฀3฀0฀.฀4฀2฀7฀6 ฀9฀6฀0฀4฀5฀.฀7฀9฀3฀1 ฀0฀.฀0฀0฀1฀6฀8฀1฀7฀2 ฀0฀.฀0฀0฀1฀6฀3฀3฀3฀3
฀2฀9฀0 ฀3฀.฀9฀8฀E฀-฀1฀0 ฀3฀.฀4฀2฀E฀-฀1฀0 ฀2฀1฀7฀1฀0฀6฀.฀7฀6฀6฀1 ฀9฀6฀0฀7฀7฀.฀5฀5฀9฀3฀2 ฀0฀.฀0฀0฀1฀6฀8฀6฀4฀1 ฀0฀.฀0฀0฀1฀6฀3฀2฀8฀6
฀2฀9฀5 ฀3฀.฀9฀9฀E฀-฀1฀0 ฀3฀.฀3฀7฀E฀-฀1฀0 ฀2฀1฀8฀1฀4฀0฀.฀9฀0฀6฀7 ฀9฀6฀1฀0฀8฀.฀2฀6฀6฀6฀7 ฀0฀.฀0฀0฀1฀6฀8฀7฀0฀4 ฀0฀.฀0฀0฀1฀6฀3฀2฀3฀9
฀3฀0฀0 ฀3฀.฀9฀5฀E฀-฀1฀0 ฀3฀.฀3฀3฀E฀-฀1฀0 ฀2฀1฀8฀1฀7฀8฀.฀2฀0฀3฀3 ฀9฀6฀1฀3฀7฀.฀9฀6฀7฀2฀1 ฀0฀.฀0฀0฀1฀6฀8฀6฀1฀8 ฀0฀.฀0฀0฀1฀6฀3฀2฀0฀1
฀3฀0฀5 ฀3฀.฀9฀E฀-฀1฀0 ฀3฀.฀2฀8฀E฀-฀1฀0 ฀2฀1฀8฀1฀8฀5฀.฀8฀0฀6฀5 ฀9฀6฀1฀6฀6฀.฀7฀0฀9฀6฀8 ฀0฀.฀0฀0฀1฀6฀8฀5฀0฀9 ฀0฀.฀0฀0฀1฀6฀3฀1฀5฀4
฀3฀1฀0 ฀3฀.฀8฀4฀E฀-฀1฀0 ฀3฀.฀2฀3฀E฀-฀1฀0 ฀2฀1฀8฀1฀8฀8฀.฀2฀9฀2฀1 ฀9฀6฀1฀9฀4฀.฀5฀3฀9฀6฀8 ฀0฀.฀0฀0฀1฀6฀8฀3฀7฀8 ฀0฀.฀0฀0฀1฀6฀3฀1฀0฀7
฀3฀1฀5 ฀3฀.฀7฀9฀E฀-฀1฀0 ฀3฀.฀1฀9฀E฀-฀1฀0 ฀2฀1฀9฀1฀9฀0฀.฀1 ฀9฀6฀2฀2฀1฀.฀5 ฀0฀.฀0฀0฀1฀6฀8฀3฀0฀7 ฀0฀.฀0฀0฀1฀6฀3฀0฀6฀9
฀3฀2฀0 ฀3฀.฀7฀3฀E฀-฀1฀0 ฀3฀.฀1฀4฀E฀-฀1฀0 ฀2฀1฀8฀8฀9฀1฀.฀5฀2 ฀9฀6฀2฀4฀7฀.฀6฀3฀0฀7฀7 ฀0฀.฀0฀0฀1฀6฀8฀1฀6฀5 ฀0฀.฀0฀0฀1฀6฀3฀0฀2฀2
฀3฀2฀5 ฀3฀.฀6฀8฀E฀-฀1฀0 ฀3฀.฀1฀E฀-฀1฀0 ฀2฀1฀8฀7฀7฀3฀.฀0฀4฀2฀4 ฀9฀6฀2฀7฀2฀.฀9฀6฀9฀7 ฀0฀.฀0฀0฀1฀6฀8฀0฀5฀1 ฀0฀.฀0฀0฀1฀6฀2฀9฀8฀4
฀3฀3฀0 ฀3฀.฀6฀3฀E฀-฀1฀0 ฀3฀.฀0฀6฀E฀-฀1฀0 ฀2฀1฀8฀7฀4฀9฀.฀5฀1฀6฀4 ฀9฀6฀2฀9฀7฀.฀5฀5฀2฀2฀4 ฀0฀.฀0฀0฀1฀6฀7฀9฀4฀1 ฀0฀.฀0฀0฀1฀6฀2฀9฀4฀7
฀3฀3฀5 ฀3฀.฀5฀8฀E฀-฀1฀0 ฀3฀.฀0฀2฀E฀-฀1฀0 ฀2฀1฀8฀6฀3฀5฀.฀4฀8฀2฀4 ฀9฀6฀3฀2฀1฀.฀4฀1฀1฀7฀6 ฀0฀.฀0฀0฀1฀6฀7฀8฀2฀7 ฀0฀.฀0฀0฀1฀6฀2฀9฀0฀9
฀3฀4฀0 ฀3฀.฀5฀4฀E฀-฀1฀0 ฀2฀.฀9฀8฀E฀-฀1฀0 ฀2฀1฀8฀5฀0฀2฀.฀4฀9฀2฀8 ฀9฀6฀3฀4฀4฀.฀5฀7฀9฀7฀1 ฀0฀.฀0฀0฀1฀6฀7฀7฀3฀5 ฀0฀.฀0฀0฀1฀6฀2฀8฀7฀1
&RQYHQWLRQDO 1HWZRUN ZLWKRXW 3RZHU 0RGHO 5HVXOWV $33(1',&(6
฀S฀i฀m฀.฀t฀i฀m฀e ฀R฀x฀p฀o฀w฀.฀a฀o฀d฀v ฀R฀x฀p฀o฀w฀.฀d฀s฀r ฀t฀h฀r฀p฀t฀.฀a฀o฀d฀v ฀t฀h฀r฀p฀t฀.฀d฀s฀r ฀P฀c฀o฀n฀.฀a฀o฀d฀v ฀P฀c฀o฀n฀.฀d฀s฀r
฀(฀S฀) ฀(฀W฀) ฀(฀W฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀b฀i฀t฀s฀/฀s฀) ฀(฀W฀) ฀(฀W฀)
฀3฀4฀5 ฀3฀.฀4฀9฀E฀-฀1฀0 ฀2฀.฀9฀4฀E฀-฀1฀0 ฀2฀1฀8฀4฀3฀2฀.฀5฀4฀8฀6 ฀9฀6฀3฀6฀7฀.฀0฀8฀5฀7฀1 ฀0฀.฀0฀0฀1฀6฀7฀6฀2฀3 ฀0฀.฀0฀0฀1฀6฀2฀8฀3฀3
฀3฀5฀0 ฀3฀.฀4฀4฀E฀-฀1฀0 ฀2฀.฀9฀1฀E฀-฀1฀0 ฀2฀1฀9฀1฀0฀3฀.฀1฀8฀8฀7 ฀9฀6฀3฀8฀8฀.฀9฀5฀7฀7฀5 ฀0฀.฀0฀0฀1฀6฀7฀5฀3฀7 ฀0฀.฀0฀0฀1฀6฀2฀8฀0฀5
฀3฀5฀5 ฀3฀.฀4฀E฀-฀1฀0 ฀2฀.฀8฀7฀E฀-฀1฀0 ฀2฀1฀9฀0฀3฀1฀.฀1฀1฀1฀1 ฀9฀6฀4฀1฀0฀.฀2฀2฀2฀2฀2 ฀0฀.฀0฀0฀1฀6฀7฀4฀4฀7 ฀0฀.฀0฀0฀1฀6฀2฀7฀6฀7
฀3฀6฀0 ฀3฀.฀3฀6฀E฀-฀1฀0 ฀2฀.฀8฀4฀E฀-฀1฀0 ฀2฀1฀9฀0฀0฀6฀.฀6฀8฀4฀9 ฀9฀6฀4฀3฀0฀.฀9฀0฀4฀1฀1 ฀0฀.฀0฀0฀1฀6฀7฀3฀5฀9 ฀0฀.฀0฀0฀1฀6฀2฀7฀3฀9
฀3฀6฀5 ฀3฀.฀3฀2฀E฀-฀1฀0 ฀2฀.฀8฀E฀-฀1฀0 ฀2฀1฀8฀8฀0฀5฀.฀7฀0฀8฀1 ฀9฀6฀4฀5฀1฀.฀0฀2฀7฀0฀3 ฀0฀.฀0฀0฀1฀6฀7฀2฀6฀4 ฀0฀.฀0฀0฀1฀6฀2฀7฀0฀1
฀3฀7฀0 ฀3฀.฀2฀8฀E฀-฀1฀0 ฀2฀.฀7฀7฀E฀-฀1฀0 ฀2฀1฀8฀7฀6฀8฀.฀9฀8฀1฀3 ฀9฀6฀4฀7฀0฀.฀6฀1฀3฀3฀3 ฀0฀.฀0฀0฀1฀6฀7฀1฀7฀6 ฀0฀.฀0฀0฀1฀6฀2฀6฀7฀2
฀3฀7฀5 ฀3฀.฀2฀4฀E฀-฀1฀0 ฀2฀.฀7฀4฀E฀-฀1฀0 ฀2฀1฀8฀7฀5฀9฀.฀3฀2฀6฀3 ฀9฀6฀4฀8฀9฀.฀6฀8฀4฀2฀1 ฀0฀.฀0฀0฀1฀6฀7฀0฀8฀8 ฀0฀.฀0฀0฀1฀6฀2฀6฀4฀4
฀3฀8฀0 ฀3฀.฀2฀E฀-฀1฀0 ฀2฀.฀7฀1฀E฀-฀1฀0 ฀2฀1฀8฀7฀7฀1฀.฀8฀6฀4฀9 ฀9฀6฀5฀0฀8฀.฀2฀5฀9฀7฀4 ฀0฀.฀0฀0฀1฀6฀7฀0฀0฀1 ฀0฀.฀0฀0฀1฀6฀2฀6฀1฀5
฀3฀8฀5 ฀3฀.฀1฀6฀E฀-฀1฀0 ฀2฀.฀6฀8฀E฀-฀1฀0 ฀2฀1฀8฀7฀6฀6฀.฀3฀5฀9 ฀9฀6฀5฀2฀6฀.฀3฀5฀8฀9฀7 ฀0฀.฀0฀0฀1฀6฀6฀9฀1฀3 ฀0฀.฀0฀0฀1฀6฀2฀5฀8฀7
฀3฀9฀0 ฀3฀.฀1฀2฀E฀-฀1฀0 ฀2฀.฀6฀6฀E฀-฀1฀0 ฀2฀1฀8฀7฀2฀5฀.฀9฀9฀4฀9 ฀9฀6฀5฀4฀4 ฀0฀.฀0฀0฀1฀6฀6฀8฀2฀4 ฀0฀.฀0฀0฀1฀6฀2฀5฀6฀8
฀3฀9฀5 ฀3฀.฀0฀8฀E฀-฀1฀0 ฀2฀.฀6฀3฀E฀-฀1฀0 ฀2฀1฀8฀7฀2฀1฀.฀2 ฀9฀6฀5฀6฀1฀.฀2 ฀0฀.฀0฀0฀1฀6฀6฀7฀3฀7 ฀0฀.฀0฀0฀1฀6฀2฀5฀4฀0
฀4฀0฀0 ฀3฀.฀0฀5฀E฀-฀1฀0 ฀2฀.฀6฀1฀E฀-฀1฀0 ฀2฀1฀8฀7฀2฀9฀.฀7฀9฀7฀5 ฀9฀6฀5฀7฀7฀.฀9฀7฀5฀3฀1 ฀0฀.฀0฀0฀1฀6฀6฀6฀7฀1 ฀0฀.฀0฀0฀1฀6฀2฀5฀2฀1
฀4฀0฀5 ฀3฀.฀0฀2฀E฀-฀1฀0 ฀2฀.฀5฀9฀E฀-฀1฀0 ฀2฀1฀8฀7฀4฀1฀.฀9฀3฀1฀7 ฀9฀6฀5฀9฀4฀.฀3฀4฀1฀4฀6 ฀0฀.฀0฀0฀1฀6฀6฀6฀0฀6 ฀0฀.฀0฀0฀1฀6฀2฀5฀0฀2
฀4฀1฀0 ฀2฀.฀9฀9฀E฀-฀1฀0 ฀2฀.฀5฀8฀E฀-฀1฀0 ฀2฀1฀8฀6฀8฀7฀.฀1฀5฀1฀8 ฀9฀6฀6฀1฀0฀.฀3฀1฀3฀2฀5 ฀0฀.฀0฀0฀1฀6฀6฀5฀3฀9 ฀0฀.฀0฀0฀1฀6฀2฀4฀9฀3
฀4฀1฀5 ฀2฀.฀9฀6฀E฀-฀1฀0 ฀2฀.฀5฀9฀E฀-฀1฀0 ฀2฀1฀8฀6฀5฀0฀.฀1฀3฀3฀3 ฀9฀6฀6฀2฀5฀.฀9฀0฀4฀7฀6 ฀0฀.฀0฀0฀1฀6฀6฀4฀7฀2 ฀0฀.฀0฀0฀1฀6฀2฀5฀0฀3
฀4฀2฀0 ฀2฀.฀9฀3฀E฀-฀1฀0 ฀2฀.฀5฀9฀E฀-฀1฀0 ฀2฀1฀8฀6฀6฀2฀.฀7฀7฀6฀5 ฀9฀6฀6฀4฀1฀.฀1฀2฀9฀4฀1 ฀0฀.฀0฀0฀1฀6฀6฀4฀0฀7 ฀0฀.฀0฀0฀1฀6฀2฀5฀0฀3
฀4฀2฀5 ฀3฀.฀2฀6฀E฀-฀1฀0 ฀2฀.฀5฀9฀E฀-฀1฀0 ฀2฀1฀8฀8฀8฀6฀.฀5฀4฀8฀8 ฀9฀6฀6฀5฀6 ฀0฀.฀0฀0฀1฀6฀7฀1฀3฀6 ฀0฀.฀0฀0฀1฀6฀2฀5฀0฀3
฀4฀3฀0 ฀3฀.฀3฀5฀E฀-฀1฀0 ฀2฀.฀5฀7฀E฀-฀1฀0 ฀2฀1฀8฀5฀8฀4฀.฀1฀2฀8฀7 ฀9฀6฀6฀7฀0฀.฀5฀2฀8฀7฀4 ฀0฀.฀0฀0฀1฀6฀7฀3฀2฀3 ฀0฀.฀0฀0฀1฀6฀2฀4฀8฀4
฀4฀3฀5 ฀3฀.฀3฀3฀E฀-฀1฀0 ฀2฀.฀5฀6฀E฀-฀1฀0 ฀2฀1฀8฀4฀8฀3฀.฀9฀2฀7฀3 ฀9฀6฀6฀8฀4฀.฀7฀2฀7฀2฀7 ฀0฀.฀0฀0฀1฀6฀7฀2฀7฀6 ฀0฀.฀0฀0฀1฀6฀2฀4฀7฀5
฀4฀4฀0 ฀3฀.฀3฀1฀E฀-฀1฀0 ฀2฀.฀5฀4฀E฀-฀1฀0 ฀2฀1฀8฀3฀5฀3฀.฀7฀6฀1฀8 ฀9฀6฀6฀9฀8฀.฀6฀0฀6฀7฀4 ฀0฀.฀0฀0฀1฀6฀7฀2฀2฀8 ฀0฀.฀0฀0฀1฀6฀2฀4฀5฀6
฀4฀4฀5 ฀3฀.฀3฀E฀-฀1฀0 ฀2฀.฀5฀2฀E฀-฀1฀0 ฀2฀1฀8฀2฀4฀1฀.฀8฀4฀8฀9 ฀9฀6฀7฀1฀2฀.฀1฀7฀7฀7฀8 ฀0฀.฀0฀0฀1฀6฀7฀2฀0฀2 ฀0฀.฀0฀0฀1฀6฀2฀4฀3฀7
฀4฀5฀0 ฀3฀.฀3฀3฀E฀-฀1฀0 ฀2฀.฀5฀1฀E฀-฀1฀0 ฀2฀1฀7฀9฀9฀6฀.฀5฀1฀8฀7 ฀9฀6฀7฀2฀5฀.฀4฀5฀0฀5฀5 ฀0฀.฀0฀0฀1฀6฀7฀2฀5฀9 ฀0฀.฀0฀0฀1฀6฀2฀4฀2฀8
฀4฀5฀5 ฀3฀.฀3฀6฀E฀-฀1฀0 ฀2฀.฀5฀1฀E฀-฀1฀0 ฀2฀1฀8฀0฀9฀8฀.฀2฀2฀6฀1 ฀9฀6฀7฀3฀8฀.฀4฀3฀4฀7฀8 ฀0฀.฀0฀0฀1฀6฀7฀3฀2฀8 ฀0฀.฀0฀0฀1฀6฀2฀4฀2฀8
฀4฀6฀0 ฀3฀.฀3฀4฀E฀-฀1฀0 ฀2฀.฀5฀E฀-฀1฀0 ฀2฀1฀8฀1฀7฀4฀.฀0฀7฀3฀1 ฀9฀6฀7฀5฀1฀.฀1฀3฀9฀7฀8 ฀0฀.฀0฀0฀1฀6฀7฀2฀8฀7 ฀0฀.฀0฀0฀1฀6฀2฀4฀1฀9
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